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H3o6peTeHHe othochtch k onTHKe, a hmchho k orrniHecKHM nojiapimTopaM, KOTopbie 
Moryr 6brrb Hcnojib30BaHbi b HCHflKOicpHCTajiJiHHecKHx flHcnueax, b tom HHCJie npoeiajHOHHoro 
Tuna, b ocBerHTejibHOH annapaType, b onraHecicoM npM6opocTpoeHHH. 

Hcnojib3yeMbie b Hacroflinee Bpeivw nojinpraaTopbi flHxpoHHHoro THna npeacTaBjmiOT 
co6oh opHeHTHpoBSHHyio OflHOOCHbiM pacnoKeHHeM nojiHMepHyio njieHKy, OKpauieHHyio b 

MaCCe ^HXpOHHHblMH OpraHHHCCKHMH KpaCHTejm MH HJ1H COeflHHeHHHMM Ho^a [1]. IlpH 

npoxoxcaeHHM HenojmpH30BaHHoro CBera nepe3 nojwpH3aTop flHxpoHHHoro rana [1] orhzl 
jiHHeiiHo-nojiMpH30BaHHaH KOMnoHeHTa, njiocKOCTb KOJie6aHHH KOTopofl napaji-ntejibHa och 
norjiomeHH)?, npaKTHMecKH nojmocTbio norjiomaeTca h He Hcnojib3yeTCfl, cootbctctbchho, b 
ziajibHeHiueM. JJpyran opToroHajibHan jiHHeHHO-nojispn30BaHHa>i KOMnoneHTa, T.e. Ta, b 
KOTopoS njiocKOCTb KOJie6aHHH nepneHflHKyjwpHa och norjiomemifl, npoxoziHT nepe3 
nojiHpw3aTop, HcnwTbiBa^ 3HanHTejibHO MeHbiiiee norjiomeHHe. TaKHM o6pa30M, 
ocymecTBjiaeTCH noswpmamw npoxoA^mero CBera. 

He/iocTaTKOM. yKa3aHHoro mieHOHHoro nojiapH3aTopa AMXpowHHoro Twna aBjmercfl to, 
hto b HeM Mcnojib3yeTCJi He 6ojiee 50% 3HeprHH na^aiomero CBeTa. 

H3BecTHbi Taic^ce onTHHecKne nojmpraaTopbi, "pa6oTaiomHe" 3a cner apyrax, hqm 
,aHxpoH3M, 4 )M3HHeCKHX ^B-fieHHH, HanpHMep, 3a cner pa3JiHHHoro Koa^HUHeHTa OTpa^ceHiw 
CBeTa, HMeiomero pa3jiHHHbie nojiflpH3auHH. nojiHpH3aTOpbi Tanoro rana h a3bi saiOTCH 
OTpa>KaTejibHbiMH, b hhx Hcnojib3yK>TCfl ^bjichmm jihhchhoh nojiHpH3auMH CBeTa Kaic npn 

najieHHH H OTpa^eHHH CBeTOBblX nyMKOB OT nOBepXHOCTH JIK)6bIX flH3JieKTpHHeCKHX 

MaTepnajiOB noa HaiaiOHHbiMH ymaMH, 6jih3khmh k yrjiy EpiocTepa, TaK h npn HopMajibHOM 
(nepneHAHKyjmpHOM k noBepxHOcra) naaeHHH h OTpa^ceHHH CBera ot nOBepXHOCTH 
flByjiyHenpejiOMjmHDmHx MaTepHajiOB. yjiymueHHe nojmpH3yK)iHHx cbohctb aocTHraeTCfl npH 
Hcnojib30BaHHM MHorocjiOHHbix KOHCTpyKUHH OTpaacaTejibHbix noiwpM3aTopoB. 
ChpaMcaTejibHbiMH nojiapH3aTopaMH mo>kho Ha3biBaTb Taioice cjioh xojiecTepHnecKHx hchakhx 
KpHcrajuiOB, npH naaeHHH HenojiHpH30BaHHoro CBera Ha KOTopbie oflHa UHpicyjmpHO 
nojiHpH30BaHHaH KOMnoHeHTa CBera (HanpHMep, npaBaa) npoxoflHT nepe3 cjioh X5KK, a apyraa 
(jieBaa) OTpa>KaeTC5i ot cjioh X3KK, ocraBancb jieBofi uHpicyjuipHO noji*pH30BaHHOH. 



H3BecreH nojmpH3aTop OTpaacaTejibHoro THna [2], BKJnonaiomHH no KpafiHefi Mepe ojxhh 
ABVJiyHenpejiOMjwiomHH cjioh, HanpHMep, opneHTHpoBaHHyio oahoochmm pacraaceHHeM 
nojiHMepHyio njieHKy. ripen My mecrBeHHbiM ^bjihctch BapHaHT BbinojmeHHM stoto 
nojwpH3aTopa, b kotopom flByjiynenpejiOMJiHiomHe cjioh nepeziytOTca c orrrnMecKH 
H30TponHbiMH cjiohmh. IlpH naaeHHH Henoji5ipH30BaHHoro CBera Ha Taicon noji*ipH3aTop 
OTpa^caTejibHoro Tuna onna, jihhchho nojiflpraoBaHHaa KOMnoHeirra CBera cymecTBeHHO 
oTpa^caercH, a flpyraa npoxo^HT nepe3 nojiHpH3aTop. TaKHM o6pa30M, ocymecTBjmercfl 
nojiHpH3auH« npoxoaamero jih6o OTpaxceHHoro CBera. 

He^ocraTKOM H3BecTHoro nojmpHsaTopa OTpaacaTejibHoro rana [2] flBjmerc* to, hto b 
HeM TaioKe Hcnojib3yercH He 6ojiee 50% 3HeprHH najjaiomero CBera. 

AHajioroM 3aaBji5ieMoro nojmpw3aTOpa Moacer cjiy^cHTb TaioKe hctohhhk UHpicyjmpHO- 
noji^pH30BaHHoro H3JiyHeHH*i h npoeKUHOHHa^ CHcreMa [3], 3tot hctohhhk nHpicyjmpHO- 
nojmpH30BaHHoro H3JiyneHHfl Bmnonaer no KpawHen Mepe o#hh cjioh xojiecrepHnecKoro 
HCHAKoro KpncTajiJia (X3KK), sepicajio h hctohhhk HenojiHpraoBaHHoro HSJiyneHHH, 
pacnojio^ceHHbiH Me^Kjiy 3epKajiOM h cjioeM X3KK. YKa3aHHbiH cjioh xojiecrrepHHecKoro 
>KHziKoro KpncrrajiJia ^BjiaeTC^ noji^pH3aTopOM OTpa^caTejibHoro rana, T.e. cpeziCTBOM ajw 
pa3^ejieHH^ naflaiomnx Ha Hero Henoji*pH30BaHHbix CBerroBbix nynKOB Ha non^pH3qBaHHbie 
npoxoA^mHH h oTpa^ceHHbifi cBeTOBbie nyHKH, HMeiomne pa3JiHHHbie nojiapH3auHH. IlpH 
na^eHHH HenojinpH30BaHHoro CBeTa Ha cjioh XDKK ojxhbl uHpicyjmpHO nojmpH30BaHHafl 
KOMnoHeHTa csera (HanpHMep, npaBaa) npoxo^HT nepe3 cjioh X5KK, a apyraa (jieBaa) 
OTpaxcaeTca ot cjioh X5KK, ocraBaHCb jicboh impKyjiapHo nojwpH30BaHHOH. IlpH naaeHHH Ha 
3epKajio jieBan uHpKyjmpHO nojiapH30BaHHaH ko mii o h enra OTpa^caeTCH, crraHO b htch npaBOH h 
TaioKe npoxoflHT nepe3 cjioh X)KK. B 3tom hctohhhk6 b noji*pH30BaHHoe H3JiyneHHe 
npeBpamaerca npaicrHHecKH bch 3HeprHfl ncroHHHKa HenojiapH30BaHHoro H3 jiy hchhb . 

HeziocrraTKOM 3Toro HCTOHHHKa HBjmeTC* to, hto ero KOHcrpyKUHH o6*beMHan, a He 
njiocKaa, b BHfle ruieHKH hjih njiacTHHbi. 

HaH6ojiee 6jih3khm no Tex h hh ecKO h cymHOCTH HBjiKercH H3 b ecrH bi h nojwpH3aTOp [4], 
BKJiK)HaiotqHH cpe^CTBO nun npeo6pa30BaHHH BxoAHinero HenojinpH30BaHHoro CBera bo 
MHO>KecTBO OOTHaKOBbix cBeTOBbix iiyHKOB, nojiflpH3yiomee cpe^crBo jjjw pa3,aejieHHH 
HenojwpH30BaHHbix CBeTOBbix nyHKOB Ha nojiapH30BaHHbie npoxoaamHe h OTpa>KeHHbie 
ceeTOBbie nyHKH, HMeiomne pa3JiHHHbie nojiHpmaijHH, cpeacrBO ajia H3MeHeHH*i noji*pH3auHH 
nojwpH3auHH OTpa^ceHHbix ot nojiapnsyiomero cpeacrBa cseroBbix nynKOB h OTpa^Kaiomee 
cpezjCTBO, HanpaBjiHioiuee Bbixo^mne H3 nojiapH3aTopa cseroBbie nynKw no cymecrBeHHO 



Henoji«pH30BaHHbix cBeroBbix nynKOB Ha nojmpmoBaHHbie npoxojmiUHH h OTpaaceHHbiii 
CBeroBbie nyHKH, ifvieioiuHe pa3JiHHHbie nojmpH3auHH, BKjuonaer napy arojieicrpHHecKHx 
noBepxHOcrefi, pacnojioaceHHbix uojx cymecrBeHHO HaiuiOHHbiMH yrjiaMH k ocm CBeroBbix 
nynKOB (nojx yrjiaMH. 6jih3khmh k yrjiy Epiocrepa) , a cpcacTBO rivi h3mchchwh nojmpn3auHH 
BKjuoHaer nojiyBOJiHOByio njiacTHHKy, noMemeHHyio Me>KAy Ha3BaHHbiMH noBepxHOCTflMH. B 
H3BecrHOM nojmpH3aTope [4] oTpaacaiomee cpeacrBO BKjnonaer napy zui3.neKTpHHecKHX 
noBepxHOcreH, pacnono^ceHHbix yior cymecrBeHHO HaicjiOHHbiMH yrjiaMH k och CBCTOBbix 
nynKOB (noa yrjiaMH, 6o'jibuiHMM yrjia nojiHOro BHyrpeHHero OTpaxceHH^). Pi3BecTHbiii 
nojmpH3aTop HMeer bmcokhh 3HeprerHHecKHH K03(j)4>HUHeHT npeo6pa30BaHHa 
HenojiHpH30BaHHoro CBera b nojiflpH30BaHHbifi, T.e. b BbixoAHiijHH nojmpH30BaHHbiH CBer 
npeBpamaerca npaKTiiMecKH bch sHeprna HenojiapH30BaHHoro CBera, m cpaBHHTejibHO njiocKyio 

KOHCTpyKUHK). 

HeAOCTaTKOM H3secTHOro nojmpH3aTopa [4] flBjmercfl HeBbicoKaa creneHb nojiapH3aqHH 
BbixoAHmero CBera, a TaioKe cpaBHHTejibHaa cjiOHCHocrb ero H3roTOBJieHHfl. 

3aflaneH H3o6peTeHHH hbjihctch noBbimeHne creneHH noji*pH3aunH Bbixoztamero H3 
nojiapH3aTopa CBera npw coxpaHeHHH BbicoKoro 3HeprerHHecKoro K03(})4)HUHeHTa 
npeo6pa30BaHHH HenojmpH30BaHHoro CBera b nojiflpH30BaHHbiH, a TaioKe ynpomeHHe 
KOHCTpyKUHH nojiapmaTopa. 

IlocTaBjieHHaa 3a,aaHa peuiaercfl b nojiflproaTope, oTjiHHaiomHHca tcm, , hto oh 
BbinojiHeH b BHfle no KpafiHefi Mepe oahoh njieHKH hjih miacTHHbi, Ha3BaHHbie cpezxcTBa 
HaHeceHbi Ha ee noBepxHOCTH, Ha3BaHHoe nojmpH3yioinee cpeACTBO BKjiiOHaeT no KpaHHefi Mepe 
ohhh AByjiynenpejiOMjiHiomHH cjioh, noBepxHocTb KOToporo cymecrBeHHO nepneHjjHKyjmpHa 

OCH CBeTOBblX nyHKOB, CpeflCTBO flJIfl H3MeHCHHH noiwpH3aL?HH oTpa^ceHHbix OT 
nojiHpH3yK>mero cpe^CTBa CBeroBbix nyHKOB h oTpa>KaK>mee cpeacTBO, HanpaBjmiomee 
BbixozmmHe H3 nojiapraaTopa cBeTOBbie nyHKH no cymecrBeHHO ozmoMy h to My >Ke 
HanpaBjieHHK), BbinojiHeHbi coBMemeHHbiMH h coaepacaT ceKUHOHnpoBaHHoe MerajijinnecKoe 
3epKajio, nOBepxHOCTb KOToporo cymecrBeHHO nepneHflHKyjmpHa och CBeroBbix nynKOB 

CymecTBeHHbiMH npH3HaKaMH H3o6pereHH5i ^bjuiiotch. cpeACTBO pjix npeo6pa30BaHH* 
BxoAamero HenoJiapH30BaHHoro CBera bo mhohccctbo o^HHaKOBbix CBeroBbix nynKOB, 
nojinpH3yK)mee cpeziCTso nnn pe&nejienivi Ha3BaHHbrx Henoji*ipH30BaHHbix CBeTOBbrx nynKOB Ha 
nojiapH30BaHHbie npoxoAamne h OTpa^ceHHbie CBeroBbie nyHKH, HMeromne pa3JiHHHbie 
noji5ipH3auHH 3 cpe/iCTBO AJi5i H3MeHeHHH nojmpH3auHH OTpa>KeHHbix ot nojiflpw3yK>mero 
cpe^CTBa CBeTOBbix nynKOB h oTpa>Kaiomee cpeACTBO, HanpaBjraioinee BbrxoAamne H3 
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OTJIHHHTeJIbHBIM npH3H3.KOM H306pCTCHHH HBJIfleTCfl TO, HTO nOJIflpH3aTOp BbinOJlHCH B 

BHfle no KpafiHefi Mepe oahoh iuichkh hjim ruiacraHbi, yKa3aHHbie cpeacTBa HaHeceHbi Ha ee 
noBepxHOCTM, Ha3&aHHoe noji5tpH3yiomee cpe^CTBO BKJHonaer no KpafiHefi Mepe oahh 
ziByjiyHenpejioMiwiomHH cjiofi, noBepxHOCTb KOToporo cymecTBeHHo nepneHflHKyjmpHa och 
CBeTOBbix nyHKOB, cpe^CTBO jinx H3MeHeHH5i nojwpH3aqHH OTpaaceHHbix ot nojiapH3yK)mero 
cpe^CTBa CBeroBbix nynKOB h orpa^caiomee cpeacTBO, HanpaBjuuomee BbixoaamHe H3 
noji»pH3aTopa cBeTOBbie nyHKH no cymecrBeHHO o^HOMy m TOMy ;ace HanpaBjieHHio, BbinojiHeHbi 
coBMemeHHbiMH u coaepacaT ceKUHOHwpoBaHHoe MeTajuinnecKoe 3epKajio, noBepxHOCTb 
KOToporo cymecTBeHHo nepneHflHKyjmpHa och CBeroBbix nyHKOB. 

npe^noHTHTejibHbiM HBjiaeTCH nojwpH3aTop no HsoGpereHHK), OTjiHnaioiUHficH tcm, hto 
nojiHpH3yiomee cpeucrBO flJifl pa3flejieHmi HenojmpH30BaHHbix CBeroBbix nyHKOB Ha 
nojiHpH30BaHHbie npoxoAamne h OTpaaceHHbie cseroBbie nyHKH, BKjuonaioiuee no KpaHHefi 
Mepe ozjhh ^Byji>"HenpejiOMjmK)mHH cjiofi, coaepaarr no KpafiHefi Mepe oahh cjiofi 
xojiecrepHHecKoro >KMflKoro KpncTajiJia. 

Bojiee npeOTOHTHTejibHbiM nsjixerrcx nojmpH3aTop no H3o6peTeHHK), OTJiHnaiomHficH 
TeM, hto no KpafiHefi Mepe ojihh cjiofi xojiecrepHHecKoro >KH,zjKoro KpHcrrajuia H3 toto b ji e h H3 
nojiHMepHoro xojiecrepHHecKoro acHjjKoro KpHcrajuia. 

Eme 6onee npe^noHTHTejibHbiM aBjiflerca nojmpH3aTOp no H3o6pereHHK), 
OTjiHMaiomHHCH TeM. hto no KpafiHefi Mepe oahh cjiofi xojiecrepHHecKoro yKH^Koro KpncTajma 
HMeeT no tojiiuhhc rpa^neHT uiara xojiecrepHHecKofi cnnpajiH h, b pe3yjibTaTe, cneiopajibHyio 
iiinpHHy nojiocbi ceneKTHBHoro OTpa^ceHHH CBera He MeHee 100 HaHOMeTpoB. 

llpeflnoHTHTejibHbiM TaioKe ABjiflercfl nojinpH3aTop no H3o6pereHHio, oTjiHnaiomHficfl 
TeM, hto nojmpH3yK>mee cpeflcrao xuih pa3,zxejieHHH Henoji5ipH30BaHHbix CBeroBbix nyHKOB Ha 
noji^pH30BaHHbie npoxoAamnfi h OTpaaceHHbifi cseroBbie nyHKH, BbinojiHeHHoe b bhrc no 
KpafiHefi Mepe oziHoro AByjiynenpejiOMJifliomero cjioh, BKjiiOHaeT no KpafiHefi Mepe Tpn cjioh 
xojiecTepHHecKwx >khzikhx KpHcrajuiOB, HMeiomnx nojiocbi cejieKTHBHoro OTpaHceHHH CBeTa b 
Tpex pa3JiHHHbix cneKTpajibHbix AHana30Hax. 

OpeAnoHTHTejieH nojiMpH3aTOp, OTjiHHaiomHfica TeM, hto nojmpH3yioinee cpeacrBo ajih 
pa3,aejieHHfl HenojmpH30BaHHbix CBeroBbix nyHKOB Ha nojiapH30BaHHbie npoxoAflinne h 
OTpaaceHHbie CBeTOBbie nyHKH, BKmonaer no KpafiHefi Mepe ojxhh AByjiynenpejiOMJiHiomHfi cjiofi 
c nocroHHHbiMH no TOJiinHHe cjioh HanpaBjieHHBMH onTHHecKwx ocefi, a nepea 
ceKUHOHnpoBaHHbiM MerajuinnecKHM 3epKajiOM pacnojio^ceHa HeTBepTbBOJiHOBan njiacTHHKa. 

npe An OHTHTe ji bH bi m TaK^ce hbjihctch nojinpH3aTop, OTjinnaiomwHCH TeM, hto no 



HMeer no KpaHHefi Mepe oahh noKa3aTejib npejiOMjieH*m, B03pacraioinHM npH yBeJiHneHMH 
;uniHbi eojiHbi nojmpH3yeMoro CBera no KpaiiHeH Mepe b HeKOTOpoM flnana30He H3 pa5onHx 

ZUIHH BOJIH. 

BapHaHTOM H3o6pereHH* cjiyacHT nojmpH3aTop, OTjiHHaiomHHC* TeM, hto cpeacrBO jinn 
npeo6pa30BaHH^ Bxonamero HenojiapH30BaHHoro CBera bo mhomccctbo oanHaKOBbix CBeroBbix 
nyHKOB BbinojiHeHO b bhjxq CHcreMbi mhkpojihh3, (|)OKycHpyK)mHx Bbixoaamne H3 hhx CBeroBbie 
nyHKH BHyTpb noji)!pH3aTopa. B HacrHOCTH CHcreMa mhkpojihh3 MO>Ker ObiTb BbinojiHeHa b 
BH,ae nojio^cHTejibHbix uHjiHHjxpHHecKHX MHKpojiHH3, nojiHOCTbio noKpbiBaioiuHx nOBepXHOCTb 
nojMpH3aTopa. 

Jlpyroii BapnaHT npe#jiaraeMoro nojiapraaTopa OTHHHaerca TeM, hto cpeacTBO mm 
npeo6pa30BaHHfl BxoAnmero HenojmpH30BaHHoro CBera bo mhohccctbo OAHHaKOBbix cbctobbix 
nyHKOB BbinojiHeHO b bhac CHcreMbi MHKponpw3M, nojiHOCTbio noicpbiBaromnx noBepxHOCTb 
nojmpw3aTopa. 

3aecb m aajiee noa noHaraeM CBer h "onTHHecKHfi" (nojiapH3aTop) HMeeTca b BHjxy 
3jieKTpoMarHHTHoe H3JiyHeHHe bhahmofo, 6jiH^cHero yjibTpa4)HOneTOBoro h 6jin^cHero 
MH^paKpacHoro zmana30H0B ajihh bojih, T.e. Anana30Ha ot 250-300 HaHOMerpoB no 1.000-2.000 
HaHOMerpOB (ot 0,25-0,3 ao 1-2 MHKpOMerpoB). 

3^ecb h aajiee roBopHTca npo njiocKHH nojmpH3aTOp HCKjiiOHHTejibHO zuis npocroTbi 
noHHMaHH^. Be3 noTepH o6ihhocth mm HMeeM b BHjxy TaioKe nojmpH3aTop, HMeiomnii 
pa3JiHHHyio 4>opMy: uHJiMH^pHHecKyio, c<J)epHHecKyio h apyrnx 6ojiee cjio>KHbix 4>opM. KpoMe 
Toro, npeAJiaraeMbifi nojiapH3aTop MO^cer 6brrb BbinojmeH KaK KOHcrpyKUHOHHO eflHHbiM h 
H30JiHpoBaHHbiM, Tan h HaHeccHHbiM Ha pa3JiHHHbie noAJio>KKH hjih Me>KAy nOflJlO^CKaMH. 

OflHHM H3 cymecTBeHHbix 3JieMeHTOB npe^JiaraeMoro nojinpH3aTopa HBjmerca 
nojiMpH3yioiixee cpeACTBO mm pa3AejieHHa HenojmpH30BaHHbix CBeroBbix nyHKOB Ha 
nojinpH30BaHHbie npoxoAHinHe h OTpa^ceHHbie CBeroBbie nyHKH. TaKoe cpeACTBO ApyrHMH 
CJlOBaMH Ha3bIBaK)T OTpa>KaTeJlbHbIM nojmpH3aTOpOM hjih TpaHc4)JieicropHbiM 
nojiflpn>K3aTopoM. OTJiHHHTejibHbiM npH3HaKOM npeAJiaraeMoro nojiapH3aTopa hbjihctc^ to, 
hto nojwpH3yK)Luee cpeACTso Bmnonaer no KpafiHeii Mepe oahh AByjiynenpejiOMjiHiomHH cjioh, 
noBepxHOCTb KOToporo cymecrBeHHO nepneHAHKyjiapHa och CBeroBbix nyHKOB. B 3aBHCHMOCTH 
ot BH^a Hcnojib3yeMoro AByjiynenpejiOMjiaiomero cjioa pa3AejieHHe HenojwpH30BaHHbix 
CBeroBbix nyHKOB mohcct ocymecrBJurrbCH jih6o Ha jihhchho nojiflpH30BaHHbie npoxoAfliiWH h 
OTpa>KeHHbiH c opToroHajibHbiMH nojiHpH3auHHMH, jih6o Ha UHpicyjl5!pHO nOJlflpH30BaHHbie 
npoxoAHiUHH h OTpa>KeHHbiH c npoTHBonojioacHbiMH 3HaKaMH BpameHHH nojiHpH3auHH. 



flByjiynenpejioMjiKiomHMH Ha3biBaioT cjioh, HMeiomHe no KpaHHefi Mepe flBa pa3JiHMHbix 
noKa3aTejm npejiOMjieHHn: Heo6biKHOBeHHbiH ne ajih o/jhoh jiHHeHHO-nojinpH30BaHHOH 
KOMnoHeHTbi CBera h o6biKHOBeHHbin no ajih apyroH opToroHajibHoii jiHHeHHO-nojiHpH30BaHHoii 
KOMnoHeHTbi CBera. B npocreHiueM cjiynae oirrHnecKHe och, KoropbiM cooTBeTCTByioT 
Heo6biKHOBeHHbiH h o6biKHOB6HHbiH noKa3aTejiH npejiOMjieHiM opToroHajibHbi h pacnojio^ceHbi 
b njiocKOCTH cjioh. OnTHHecKan ocb, KOTopofi cooTBercTByer Heo6biKHOBeHHbiH noica3aTejib 
npejiOMJieHH^ n« , BbmejieHa TeM hjth hhmm cnocoGoM. HanpHMep, 3toh ocbio Moacer 6brrb 
HanpaBjieHHe BbrraacKH cjioh nojiHMepHoro MaTepnajia hjih flnpeicrop b opHCHTHposaHHOM 

HeMaTHHeCKOM >KH^KOM KpWCTajTJie. TaKOH AByjr)^HenpejTOMJTHK>mHH CJIOH B CMbTCJie 

Kp h craji jtoo itth KM cooTBercTByer onTHHecKH oflHoocHOH njiacTHHice, Bbipe3aHHofi napajuiejibHO 
rjiaBHoii och. 3^ecb h aajiee paccMarpHBaiOTCH ajih npniwepa onTHMecKH nojio>KHTejibHbie 
AByjiyHenpejiOMjmiomHe cjioh, b KOTopwx rie > rio . Ee3 noTepH o6iixhocth see BbiBOflbi 
othochtch TaioKe k onTHMecKH oTpHuarejibHbiM flByjiyHenpejiOMjiHioiijHM cjiohm, b kot opbix rie < 
no . B 6oJiee o6meM cjiynae, HanpHMep rjw orrraHecKH ^ByocHbix cjioeB, cymecrByioT Tpn 
pa3JiHHHbix noKa3aTejw npejiOMjieHHn n x = n« , n y = n« , n z . noica3aTejib npejiOMjieHHn n x 
cooTBercTByer HanpaBjieHHio KOJieGaHHH b cbctoboh bojihc, napajuiejibHOMy njiocKOCTH cjioh h 
HanpaBjieHHOMy Bjxosih BbmejieHHoro tcm hjih hhmm cnoco6oM HanpaBjieHHH X b njiocKOCTH 
cjioh, n y - HanpaBjieHHio Y KOJieGaHHH b cbctoboh bojihc, TaioKe napajuiejibHOMy njiocKOCTH 
cjioh, ho nepneHflHKyjmpHOMy HanpasjieHHio X, n 7 - HanpaBjieHHio Z KOJie6aHHH b cbctoboh 
BOJiHe, nepneHflHKyjmpHOMy njiocKOCTH cjioh. B 3aBHCHMOCTH ot cnocoGa H3roTOBjieHHH 
^ByjiynenpejiOMjunomnx cjioeB h THna Hcnojib3yeMbix MaTepnajiOB cooTHomeHHe bcjihhhh 
noKa3aTejieii npejiOMjieHHn n x , n y , n 2 MO^cer 6biTb pa3JiHHHbiM. 

IlpeHMymecTBeHHbiM BapnaHTOM hbjihctch Hcnojib30BaHHe b npezjjiaraeMOM 
nojinpH3aTope nojinpiwyiomero cpcacTBa, BKJnonaiomero no KpaHHeii Mepe oahh aHH30TponHO 
norjiomaiomnfi flByjiynenpejiOMjiHiomHH cjioh c no KpafiHeM Mepe oahhm noKa3aTejieM 
npejiOMJieHHH, b 03p acraio m h m npn yBejiHneHHH zuihhw bojihm nojmpH3yeMoro CBera no 
KpaHHen Mepe b HeKcrropoM ^Hana30He H3 pa6onHx ajihh bojih. 

Han6ojiee npeanoHTHTejibHO ncnojib30BaTb aHH30TponHO noraomaiomHe 
AByjiynenpejiOMjiHiomHx cjioh c no KpaHHefi Mepe oahhm noica3aTejieM npejiOMjieHHn, npnMO 
nponopuHOHajibHbiM ajihhc bojihw noji»pii3yeMOro CBera no KpanHeii Mepe b hckotopom 
AHana30He H3 pa6onHx ajihh bojih. 

flByjiynenpejioMjiHiomHH cjioh mo>kct HMeTb nocTOHHHbie no tojhuhhc cjioh 
HanpasjieHHH onraHecKHx ocen, hjih HanpaBjieHHH o itth nee khx ocefi Moryr MeuaTbCH no 
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XapaicrepHbiMH npMMepaMH flByjiynenpejiOMjinioinHx cjioeB c iioctohhhi>imh no 
TOJimHHe cjioh HanpaBjieHHHMH orrraHecKHx ocefi hbjihiotch opHeHTHpoBaHHbie oahoochmm hjih 
ziByxocHbiM pacTH^ceHHeM nojiHMepHbie iuichkh, >KHflKHe hjih OTBepacneHHbie 

OpueHTMpOBaHHbie CJIOH HeMaTHHeCKHX ^CHAKMX KpHCTaJlJlOB H OpHeHTHpOBaHHbIC MOJieKyjmpHO 

ynopwoHeHHbie cjioh flHxpOHMHbix KpacHTejiefi, cnoco6Hbix k o6pa30BaHHK) jiHOTponHOH 

aaiflKOKpHCTaJIJIHHeCKOH (})a3bl. 

OpHMepoM aByjiynenpejiOMjiHiomHx cjioes c HanpaBJieHHHMH o nTHM ec kmx oceii, 
MeH5nomHMHCH no TOJiuuHHe cjioh no onpeaejieHHOiviy 3aKOHy hbjihiotch cjioh xojiecrrepHHecKHx 

aamKHX KpHCTaJUIOB. B TaKHX CJIOHX O ITTH H eCKRH OCb, COOTBeTCTByiOIHaH flJIHHHblM OCHM 

najiOMKOo6pa3Hbix MOJieKyji h, cooTBeTCTBeHHO, 6ojibiueMy noica3aTejiK) npejiOMJieHHH, 
BpamaercH npn MbicjieHHOM ^BH^ceHUH no TOJimuHe, ocraBaacb napajuiejibHOH njiocKOCTH 
cjioh. PaccroHHHe no tojhuhhc, Ha kotopom onTHHecKan ocb aejiaer nojiHbift o6opoT b 360° 
Ha3biBaK)T inaroM xojiecTepHHecKoif cirapajiH. HanpaBjieHHe BpameHHH oirrinecKOH och mo>kct 
ObiTb KaK no nacoBOH crpejiKe, h TaKaa cnnpajib Ha3biBaercH npaBOH, Tax h npoTHB nacoBofi 
crpejiKH, h TaKan cnnpajib Ha3biBaercH jieBoii. TaKan CTpyjcrypa (TeKcrypa) 
ziByjiynenpejiOMJunomero cjioh xojiecrepHHecKHx hchakhx KpHcrajuiOB Ha3biBaercH njiaHapHOH, 
hjih TeKcrypOH rpamKaHa. Ochobhmmh oitth hcckhmh CBOHCTBaMH flByjiynenpejiOMjiHiomero 
cjioh xojiecrepHHecKHx xchzikhx KpHcrajuiOB c njiaHapHOH TeKcrypbi hbjihiotch: 

1. Ilpn naaeHHH CBera Ha cjioh cymecTByer o6jiacn> cejieKTHBHoro OTp a>Ke h hh cBera, 
cnempaJibHoe nojioaceHne KOTopoii nponopunoHajibno mary xojiecrepHHecKOH cnnpajiH. 

2. CneicrpajibHaH mnpHHa oGjiacra cejieKTHBHoro OTpanceHHH CBera nponopuHOHajibHa 
aHH30TponHH noKa3aTejiH npejiOMJieHHH (t.c pa3HHue Me^c^y Heo6biKHOBeHHbiM h 

o6bIKHOBCHHbIM nOKa3aTCJIHMH npejiOMJieHHH). 

3. B npe^ejiax o6jiacTH cejieKTHBHoro oTpaaceHHH csera OflHa uHpKyjiHpHO-nojiHpH30BaHHan 
KOMnoHeHTa HenojinpH30BaHHoro CBera, HanpaBjieHHe BpameHHH KOTopoii coBnaAaer c 
HanpaBjieHHeM BpameHHH xojiecrepHHecKOH cnnpajiH, nojiHOCTbio OTpa>KaercH, apyran 
UHpicyjiHpHo-nojiHpH30BaHHaH KOMnoHeHTa HenojinpH30BaHHoro CBera, HanpaBjieHHe BpameHHH 
KOTopofi npoTHBonojioxcHO HanpaBjieHHio BpameHHH xojiecrepHHecKOH crmpajin, nojiHOCTbio 
npoxo^HT nepe3 cjioh. 

TaKHM o6pa30M cjioh xojiecrepHHecKHx >khjikhx KpHcrajuiOB c njiaHapHOH Teiorrypbi 
HBJineTCH uHpKyjtHpHbiM nojinpH3aTopoM OTpa^caTejibHoro rana KaK rjix npoxoanmero, TaK h 
fljiH OTpa>KeHHoro CBera. TaKOH cjioh Moacer cjijokht hjih 6brrb BKjiiOMeHHbiM b cocraB 
nojiHpH3yioiuero cpeflCTBa ajih pa3AejieH mh HenojinpH30BaHHbix CBeroBbix nynKOB Ha 

1 Y ut*tK>aia^ ^j/u/t^te 
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nojiflpH3auHH. Ilpii Heo6xoflMMOCTH Rjix npeBpameHHx uHpicyjiapHbix noji*pH3auHH b 
jiHHeHHbie MoaceT 6brrb Hcnojib30BaHa H3BecrHaa HeTBepTbBOJiHOBaa njiacraHKa. 

J\nx M3roTOB.ieHHfl ^ByjiynenpejiOMjuiiomero cjioa c nocroHHHbiMH no tojiluhhc cjioh 
HanpaBJieHHAMH oimiMecKHx ocen Moryr 6biTb Hcnojib30BaHbi: 

1. OpHeHTHpOBaHHbie OAHOOCHbIM HJIH AByXOCHbIM pacro^eHHeM nojiHMepHbie njieHKH, 

npo3paMHbie (He norjiomaiomHe cbct) b #Hana30He pa6oHHx mum bojih. 

2. CjIOH HH3KOMOJICKyjlHpHbIX TepMOTpOnHblX JKHflKOKpHCTaJIJIHHeCKHX BdHeCTB HJIH MX 

CMecefl, b tom MMCjie npeflcraBjraiomHx co6oh flnxpoHHHbie KpacHTejiH hjih coziepacaiuHX b 
KanecTBe ko Mn o h e htm HCHAKOKpHCTaJuimecKHe h/hjth He^amKOKpHcrajuiHHecKiie 
anxpoHHHbie KpacirrejiH. 

3. Cjioh nojriiMepHbix TepMOTponHbix ^cH^KOKpHcrajijiHHecKHX h/hjih 
HOKHAKOKpHCTajLiHHecKHx bciucctb hjih hx cMecen, cozjep:>KainHx pacTBopeHHbie b Macce 
h/hjih xHMHHecKH cB5J3aHHbie c nojiHMepHOH uenbio ^HXpOHMHbie KpaCHTejIH. 

4. OpHeHTHpOBaHHbie nueHKH HOKHjxKOKpHCTajuiHHecKHx nojiHMepHbix MaTepnajiOB c 
peryjiHpyeMOH creneHbio rHflpo(J)HjibHOCTH, OKpameHHbix flnxpoHHHbiMH KpacHTejMMH h/hjih 
coeAHHeHH5iMH nona. 

5. Cjioh flnxpoHHHbix opraHHHecKHx KpacHTejiefi nojiHMepHoro crpoeHHH. 

6. OpHeHTHpOBaHHbie MOJieicyjmpHo ynop^oneHHbie cjioh opraHHnecKHx cojiefi ziHxpoHHHbix 
aHHOHHbix KpacHTejien. 

7. OpHeHTHpOBaHHbie MOJieicyjmpHO ynop^oneHHbie cjioh ^HxpOHHHbix KpacHTejien, 
cnoco6Hbix k o6pa30BaHHK> jiHOTponHofi ^cHAKOKpHcrrajijiHMecKOH <})a3bi, HanpHMep 
TOJimHHoii MeHee 0.1 mkm, b tom HHCJie nojiHMepHoro crpoeHHfl. 

8. Ah H30TponHO norjiomaiomne flByjiynenpejiOMjuiiomHe cjioh, c(J>opMHpoBaHHbie H3 
accounaTOB flHxpOHHHbix Kp ac HTe ji en, coaep^camHX HOHHoreHHbie rpynnw, no KpaiiHeH Mepe 
C OflHHM MOJieM opraHHnecKoro HOHa. 

9. AHH30TponHO norjiomaiomHe flByjiynenpejiOMjmiomHe cjioh, C(J)opMHpoBaHHbie H3 
wecHMM e rpiPiiibix cojieH flHxpoHHHbix aHHOHHbix KpacHTejieH^c^fj^pv^a^^^ ^a^au^mw KaJfoUin 

10. AHH3OTponHO norjioiqaioiuHe flByjiynenpejiOMjiHiomHe cjioh, c(})opMHpoBaHHbie H3 
accounaTOB #Hxpo h h h bix KpacHTejien, coaep>KamHx HOHHoreHHbie rpynnw, no KpaffHen Mepe 

C OflHHM MOJieM nOBepXHOCTHO-aKTHBHblX HOHOB. 

npH 3tom AHxpoHHHbie KpacHTejiH Moryr 6biTb H3 Kjiacca a30KpacHTejien, 
aHTpaxHHOHOBbix, nojiHUHKjiHnecKHx, rerepouHKjiHHecKHx, TpnapHjiMeraHOBbix h T.n. , 

KOTOpbie B CBOIO OHepeAb OTHOCHTCfl K aHHOHHbIM (npflMbIM, aKTHBHbIM H KHCJIOTHbIM) H 
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TlepeHMCJieHHblMH BEPHEHTHMH He OrpaHHHHBaiOTCH B03M0>KH0CTH HCnOJIb30BaHHfl 

apyrnx MaTepHajiOB nm (JjopMHpOBaHtm flByjiynenpejiOMjifliomiix cjioeB asm npezmaraeMoro 
onTMnecKoro nojiMpimTopa. 

^ByjiynenpejioMjiaioiuHH cjioh b npejyiaraeMOM onTHnecKOM noji«pH3aTope MO^cer 

OblTb KaK TBepAbIM, TaK H >KH^KHM. 

Mcnojib30BaHiie no KpafiHefi Mepe oflHoro aHH30TponHO norjiomaiomero 
ziByjiynenpejiOMjiHioinero cjioa xota h Bbi3WBaer He6onbuiMe noTepn CBera b orrrHMecKOM 
nojmpH3aTope, oflHaKO 3th noTepH Majiw, oco6chho b chohx tojiiuhhoh MeHee 0,1 mkm, h 
AOCTHraeMbifi TexHiiHecKHH pe3yjibTaT - noBbiiueHHe creneHH nojiHpn3auMH BbixoA*mero H3 
noji^pH3aTopa CBera npH coxpaHeHHH BbicoKoro 3HepreraHecKoro KoatfxJmijHeHTa 
npeo6pa30BaHH^ Henoji«pH30BaHHoro CBera b nojiHpraoBaHHbiH - KOMneHCHpyer 3th noTepH. 

Bbi6op MeTOTOB H3roTOBjieHHH nojiHpM3aTopa no H3o6pereHHK> 3aBncnT ot BHfla 
MaTepnajiOB, Hcno.ib3yeMbix rsix AByjiyHenpejiOMjmiomHx cjioeB, h He Bjinaer Ha cyrb 
H3o6pexeHHH. 

JJjin 4>opMHpoBaHH5i Ha noBepxHOCTH npeAJiaraeivioro noJiapraaTOpa noji*pH3yiomero 
noKpbiTHH, BKjnoHaK>mero no KpaHHefi Mepe oahh AByjiynenpejiOMjiHroinHfi cjioh, MoryT 6brrb 
npHMeHeHbi cjiejiyiojiuie CTaH^apTHbie cnoco6bi: jiaMHHHpoBaHne npeaBapnTejibHO 
npeBapHTejibHO opueHTHpoBaHHbix BbrraacicoH nojiHMepHbix njieHOK, HaHeceHHe Hcnojib3yeMbix 
MaTepnajiOB b ^ch^koh <f>opMe BajiHKOM, paicejibHbiM ho^kom, paKeneM b $opMe 
HeBpamaiomerocfl UHJiHHzipa, HaHeceHHe c noMombio mejieBOH (})Hjibepbi h zipyrwe. B pnjxe 
cjiynaeB nocjie HaHeceHHH cjioh noziBepraercH cyiiiKe c qejibio yaajieHHa pacrBopHTejieii. B 
xipyrnx cjiynaax, HanpHMep ajih TepMonjiacrHMHbix nojiHMepHbix MaTepnajiOB h creKJiyiomHxcfl 
MaTepnajiOB, HaHeceHHbifi cjioh oxjiaxcaaerca nocjie HaHeceHHH. 

flpymMvi Mero^aMH, KOTopwe mo^cho ncnojib30BaTb mm nojiyneHHM 
ziByjiyMenpejiOMjiHiomHx cjioeB H3 MaTepnajiOB, o6pa3yiomHX b npouecce HaHeceHHH 
>KHflKOKpHCTajijiHHecKOH (J)a3y, ^BjmeTCH HaHeceHHe 3Toro MaTepnajia Ha nozuio>KKy, H3HanajibHO 
no^roTOBJieHHyio jxsin opneHTauHH >KH,zjKOKpHCTajijiHHecKOH (J)a3bi [5]. Oahhm H3 TaKHX 
MeroflOB cjiy^HT o^HOHanpaBjieHHoe HaTHpaHne nofljio^cKH hjih npejjBapHTejibHO HaHeceHHoro 
Ha Hee tohkoto nojiHMepHoro cjioh, H3BecTHoe h npnivieHHeMoe ajih opneHTauHH 

TepMOTpOnHblX HH3KOMOJieKyjlHpHbIX >KHflKOKpHCTaJlJlHHeCKHX CMeCeH npH H3rOTOBJieHHH >KK- 

AHcnjieeB. 

Eme oahh mctoa nojiyneHH* AByjiynenpejiOMjDHomHx cjioeB - sto H3BecTHbifi mctoa 
4)OToopHeHTauHH npeflBapHTejibHO HaHeceHHoro tcm hjih hhmm cnoco6oM cjioh c noMombio 
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JXnn HaHeceHra AByjiynenpejiOMJifliomHx cjioeB H3 TepMorponHbix nojiHMepHbix 
MaTepHanOB MOiyr 6brn> npHMeHeHbi 3Kcrpyziepb], b tom hhcjic HMeiomne HecKOJibKO njiocKHx 
(J)Hjibep h no3BOJunoiuHe HaHOCHTb 3a oahh npoxoa cpa3y HecKOJibKO cjioeB pa3Hbix 
nojiHMepHbix MaTepnajioB TpeSyeMOH tojiiuhhw. 

J\jia M3roTOBneHHH cjioh xojiecTepHHecKHx >khakhx KpHcrajiJiOB c miaHapHOM TeKcrypbi 
Moryr Hcnojib30BaTbca 3<})Hpbi xojiecrepHHa, HeMaraHecKHe hchakhc KpHCTajuibi c bbcachhoh b 
hhx zio6aBKOH onnr4ecKM aKTMBHbix coeAHHeHHH, TaK Ha3biBaeMbie xHpajibHbie HeMaTHKH, b 

KOTOpblX OTITHHeCKH aKTHBHblH IjeHTp XHMHHCCKH COe^HHCH C MOJICKyjiaMH HeMaTHMCCKOrO 

>KH^Koro KpHcrrajiJia, nojiMMepHbie xojiecTepHHecKMe echakhc KpncTajijibi, jiHOTponHbie 
xojrecrepMHecKHe 5khhkhc icpHCTajuibi, HanpHMep, nojinnenTHflOB h 3(}>HpoB uejTJTK)ji03bi. 

M3roTOBjieHHbie cjioh Moryr 6biTb mchakhmh h TBepabiMH. OrBepyKneHne cjioeB mo^kct 
npoMCxoAHTb npH noHH^ccHHH TeMnepaTypbi, HcnapcHHH pacTBopHTejm, noJiHMepH3auHH, b 

TOM HHCJie npH 4>OTOHH^yUHpOBaHHOH nOJIHMepH3ai|HH. 

B KanecTBe cpe^CTBa juw npeo6pa30BaHH« BxoAamero HenojiHpH30BaHHoro CBera bo 

M H03KCCTBO O^HHaKOBblX CBCTOBblX IiyHKOB MOryT 6bITb HCnOJlb30BaHbI CHCTCMa MHKpOJIHH3, 

KaK o6-beMHbix TaK h njiocKHx jihh3 <DpeHejiH, a TaioKe apyrne cpezjcrBa jura (|)OKycHpOBKH 
CBeroBbix Jiyneii, CHcreMa MHKponpH3M, o6i>eMHbix, HanpHMep TpeyrojibHofi <J)opMbi, mjih 
iuiockhx, HanpHMep c pacnpeaejieHHbiM no TOJiujHHe h no noBepxHOCTH noKa3aTejieM 
npejiOMJieHH^, a TaioKe apyrae cpeacTBa juw otkjiohchhh CBeroBbix jiyneH. 

JJjw H3roTOBJieHHH CHcreMbi mhkpojihh3 h MHKponpH3M Moryr 6biTb ncnojib30BaHbi 
MeroAbi npeccoBaHii^, jiHTbfl, HanpHMep, 3ajuiBKa npeABapHTejibHO BbmaBjieHHbix yrjiy6jieHHH 
Hy>KHOH 4>opMbi b nojiHMepHOH njieHKe nojiHMepHbiM MaTepnajiOM c 6o'jibuiHM noKa3aTejieM 
npejiOMjieHH^, MeTOzibi <J)OTOHH,oyuHpoBaHHOH noJiHMepH3auHH h apyrne MeTOAbi. 

Jiflft HaHeceHHH ceKUHOHHpoBaHHoro MeTajiJinnecKoro 3epicajio Moryr 6biTb npHMeHeHbi 
cjieflyiomne craHziapTHbie cnocoGbi: TepMHnecKoe ncnapeHne b BaKyyMe, HaHeceHHe b napax c 
nocjieayiomeH TepMHHecKOH o6pa6oTKOH, MarHerpoHHoe pacnbijieHHe h Apyrne. Jlflsi 
HaHeceHHH 3epicajia Moryr Hcnojib30BaTbC5i ajnoMHHira (Al) 5 cepe6po (Ag) h #pyrne Merajuibi. 

BapnaHTbi BbinojmeHHJi nojiapH3aTopa no H3o6pereHHio HJijnocTpHpyeTCfl Ha (Jmr. 1-9. 

Ha (J)Hr. 1 cxeMaTHHHO noKa3aHO nonepenHoe ceneHHe npeAJiaraeMoro nojiflpH3aTopa, 
OTiiHMaioinerocH TeM, hto oh BbinojiHeH b bhjxz oahoh njieHKH hjih njiacTHHbi, Ha nepBOH 
noBepxHOCTH KOTopofi HaHeceHbi cncreMa mhkpojihh3 h ceicuHOHHpoBaHHoe MerajuiHHecKoe 
3epKajio, a Ha BTopoii - noji»pH3yiomee cpeacTBO, BKjnonaiomee no KpafiHen Mepe oahh cjioh 
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npezuiaraeMoro nojmpH3aTopa no (J)Hr. 1. Ha (Jmr. 3 cxeMaraHHO noica3aHO nonepeHHoe ceneHHe 
npezuiaraeMoro nojmpH3aTopa, OTjiHnaiomerocfl tcm, hto oh BbinojiHeH b burg ojihoh ruieHKH 
hjih njiacrHHbi, Ha nepBofi noBepxHOCTH kotopoh HaHeceHbi CHcreMa mhkpojihh3 ? 
ceKLiHOHHpoBaHHoe MeTajuiHHecKOe 3epicajio h HerBepTbBOJiHOBafl njiacrHHKa, a Ha BTopoft - 
noJMpH3yiomee cpescrBO, BKjHonaiomee no KpafiHefi Mepe ojxhh AByjiynenpejiOMjmiomHH cjioh c 
nocTo>iHHbiMH no TOJimviHe cjioh HanpaBjiCHHHMH onTHnecKHx oceii. Ha (Jmr. 4 h 5 cxeMaTHHHO 
noKa3aHO nonepeHHoe ceneHHe npezuiaraeMoro nojmpraaTopa, OTJinnaiomerocfl tcm, hto oh 
BbinojiHeH b BHZie ohhoh njieHKH hjih njiacTHHbi, Ha nepBoii noBepxHOCTH kotopoh HaHeceHbi 
ceKUHOHHpoBaHHoe MeranjiHMecKoe 3epKa^Oj a Ha btopoh - nojiaprayiomee cpeacTBO h CHcrreMa 
MHKpojiHH3. Ha <J)ht\ 6 h 7 cxeMaTHMHo noKa3aHO nonepennoe ceneHHe BapHaHTOB 
npefljiaraeMoro nojiflpireaTopa, BbinojiHeHHoro b bhrc JXByx jiaMHHHpoBaHHbix nueHOK hjih 
njiacTHH, Ha bhciuhmx noBepxHOcrnx KOTopbix HaHeceHbi nojmpH3yK>mee cpeacrrBO h Ase 
cHCT6Mbi MMKpOjiHH3 9 Ha BHyTperiHMx nOBepXHOCrax - cekijMOHiipOMHHOe MerajlJiMHeCkOe 
3epKajio 3. Ha <Jmr. 8 h 9 cxeMaraHHO noKa3aHO nonepeHHoe ceneHHe BapHaHTOB 
npe^jiaraeMoro noji^pH3aTopa, BbinojiHeHHoro b BH,ae jiByx jiaMHHHpOBaHHbix njieHOK hjih 
njiacTHH, Ha bhcuihux noBepxHOCTiix KOTopbix HaHeceHbi nojmpH3yiomee cpeacTBO h CHcreMa 
MHKponpH3M, Ha BHyrpeHHHx nosepxHOCTax - ceKUHOHnpoBaHHoe MerajuiHHecKoe 3epKajio 3. 

Ha <t>Hr. 1 cxeMaTHHHO noKa3aHO nonepeHHoe ceneHHe npejjjiaraeMoro nojmpn3aTopa no 
BapHamy 1, BbinojiHeHHoro b BH,ae oj^hoh njieHKH hjih njiacTHHbi 1, Ha nepBon noBepxHOCTH 
kotopoh HaHeceHbi nocjieaoBaTejibHO CHcreMa mhkpojihh3 2 h ceKUHOHnpoBaHHoe 
MeTajuiHHecKOe 3epKajio 3, orrrHHecKH coBMemeHHoe c yKa3aHHOfi chctcmoh mhkpojihh3, a Ha 
btopoh noBepxHOCTH njieHKH hjih ruiacrHHbi HaHeceHO cpeacTBo 4 jijvi aejieHtur 
HenojiHpH30BaHHbix CBeTOBbix nyHKOB Ha nojmpH30BaHHbie npoxommau h OTpa^ceHHbifi 
CBeroBbie nynKH, BKjnonaiomee no KpaifHeit Mepe oahh cjioh xojiecrepHHecKoro acvmKoro 
KpHcrajijia. 

Pa6oTy npezmaraeMoro nojmpH3aTopa mohcho noacHHTb cjie^yiomHM o6pa30M (ajih 
achocth noHHMaHKH Ha <Jwr. 1 xojx JiyneH noxa3aH ynpomeHHO, 6e3 ynera npejiOMjieHH^ Ha 
rpaHHuax pasjniHHbix cjioeB h TOJibKO jxjih oahoh mhkpojihh3&i). HenojiflpH30BaHHbifi CBer 5 
naaaer Ha nepsyio noBepxHOcrb nojiapraaTopa h (jjOKycnpyeTCfl m h Kpo ji h h3&mh BHyrpb 
nojiflpH3aTbpa, o6pa3yn CBeroBbie nynKH 6. CeKUHOHnpoBaHHoe MerajuiHHecKoe 3epKajib 3 
npaicrHHecKH He 3KpaHHpyer HenojmpH30BaHHbiH cbct 5, t. k. nonepeHHbie pa3Mepbi ero 
CBeTooTpa>KaK)iuHX 3jieMeHTOB Bbi6HpaK)TC5i MHoro MeHbiue nonepenHbix pa3MepoB mhkpojihh3 
(HanpuMep, nonepenHbie pa3Mepbi CBerooTpaacaiomHX ajieMeHTOB cocraBJiaiOT 10 
rtuV^torW^ & J A nx> K yttz-Mu paging Ma W|> 0 A^u tf£ ~ 4 CO -JLoO i*u Xfo^t i}^) 
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C(}>OKycHpoBaHHbie mhkpojihh3<imh 2 CBeroBbie nynKH 6 nona^aiOT Ha cpeacrrBO 4 juix AeneHHH 

HenOJ15ipH30BaHHbIX CBCTOBbix TiyHKOB Ha nOJiapH30BaHHbie npOXOflHlUHH M OTpa^KeHHblH 

CBeroBbie nyHKH, BKjnonaiomee no KpaifHefl Mepe oahh cjioh xojiecTepHHecKoro >KHAKoro 
KpucTanjia. ITpw 3tom npn6jiH3HTejibHO nojiOBHHa cbctoboh 3HeprHH Henojmpn30BaHHbix 
CBCTOBbix nyHKOB 6 npeBpamaercH b 3Hepraio npoxoAnmnx CBeroBbix nyHKOB 7, HanpHMep, c 
npaBOH UHpKyjiapHOH nojiHpH3aijHeH (HanpasjiCHMc UHpicyjmpHOH nojmpH3auHH npoxoAHiunx 
cbctobmx nyMKOB npOTHBonoJio^cHO 3HaKy cnwpajiH Hcnojib3yeMoro xojiecTepHHecKoro 
>KHHKoro KpHcrajuia). flpyraa nojiOBHHa cbctoboh 3HeprHH HenojiapH30BaHHbix CBCTOBbix 
nyHKOB 6 npeBpamaercH b 3HeprHio OTpaxceHHbix CBCTOBbix nyHKOB 8, b ashhom npHMepe, c 
jieBoii uHpKyjiflpHOH nojuipH3aijHeH (HanpasjieHHe unpicyjiapHofi nojiapH3aunH oTpa^ceHHbix 
CBCTOBbix nyHKOB coBnaAaer co 3HaKOM cnnpajiH Hcnojn>3yeMoro xojiecTepHHecKoro ^ciwKoro 
KpHCTajuia). Orpa^ceHHbie cbctobwc nynKH 8 c jieBOH unpicyjiapHOH noJiHpH3auHeH 
(})0KycHpyK)TC5r b TOHKy Ha cBerooTpa^aiomHx 3JieMeHTax MerajuiHHecKoro 3epKajia 3 (j\nn 
3Toro (|)OKycHoe paccroaHHe hjih, ApyrHMH cjioBaMH, onrHHecKaa cnjia mhkpojihh3 2 
BbiGnpaeTca cooTBCTCTByiomHM o6pa30M). OrpaHceHHbie ot MerajuinnecKoro 3epKana 3 
CBCTOBbie nynKH 9 HMeiOT npaByio unpicyjiflpHyio noji5ipH3auHK>, T.e. nporaBonojio>KHyio 
nojmpH3auHH CBCTOBbix nyHKOB 8, na^aiomnx Ha MCTajuiHHecKoe 3epKajio 3. TaKoe H3MeHeHHe 
noji5ipH3auHH o6ycnoBjieHo H3BecTHbiMH oirrHHecKHMH cBOHCTBaMH MCTajuiHHecKoro 3epKajia. 
CBCTOBbie nynKH 9, HMeiomHe npaByio tjHpicyjiflpHyio nojmpH3auHio, npoxoziffT nepe3 cjioh 
xojiecTepHHecKoro aaiAKoro KpHcrrajuia 6e3 H3MeHeHHfl. TaKHM o6pa30M, b pe3ynbTaTe AeiicTBHfl 
nojinpH3aTopa 3HepniH HenojMpH30BaHHoro CBCTa 5 npaKTHHecKH nojiHOCTbio npeBpamaercfl b 
3HeprHK) bbixoahiuhx nojinpH30BaHHbix nyHKOB 7 h 9 c OAHHaKOsoii unpicyjiapHOH 
nojuipH3auHeH bmcokoh creneHH. 

Jinn paciHHpeHH^ Anana30Ha pa6oHHx ajihh bojih noji>ipH3aTopa cpe^CTBO xuih AejieHH* 
HenojmpH30BaHHbix CBCTOBbix nyHKOB Ha nojmpH30BaHHbie npoxoAHmnii h OTpaaceHHbiH 
CBCTOBbie nynKH, BbinojiHeHHoe b BHAe no KpaimeH Mepe OAHoro AByjiynenpejioMjmiomero 
cjioh, BKjHOHaer no KpaHHen Mepe Tpw cjioh xojiecTepHHecKHx ^khakhx KpHcraJiJiOB, HMeiomwx 
nojiocbi cejieKTHBHoro OTpaaceHH* csera b Tpex pa3JiHHHbix cneicrpajibHbix AHana30wax. 

B 3tom >Ke hjih ApyroM BapnaHTe nojiflpH3aTopa c pactunpeHHbiM AHana30HOM paSonwx 
ajihh bojih no KpaHHen Mepe oahh cjioh xojiecTepHHecKoro >KHAKOrO KpHCTajuia HMeer no 
rojiiuiHHe rpaAneHT mara xojiecrepHHecKOH cnnpajin h, b pe3yjibTaTe, cneicrpajibHyio uiHpnHy 
nojiocbi cejieKTHBHoro OTpa>KeHHH CBera He MeHee 100 HaHOMerpoB. 



13 



npeanoHTHTejieH nojiapraaTop, OTjiHnaiomHHCfl tcm, hto no KpaifHeii Mepe o^hh cjioh 
xojiecrepHHecKoro >KHflKoro KpHcrajuia H3roTOBjieH H3 nojiHMepHoro xojiecrepHHecKoro 
acmucoro KpHcrajuia. 

JXsw npeBpameHHH 6e3 noTepb 3HeprHH Bbixoanmero H3 nojmpioaTopa unpicyjmpHO 
noji«pM30BaHHoro cBera b jihhchho nojiapH30BaHHbifi Ha Bbixoae nojmpimTopa Moacer 6brrb 

HOnOJlHHTeJlbHO yCTBHOBJieHa HeTBepTbBOJIHOBaH TUiaCTMHKa. 

Ha (J)Hr. 2 cxeMaranHO noKa3aH o6luhh bh^ npezuiaraeMoro nojiapioaTopa, nonepenHoe 
ceneHHe KOToporo noica3aHO Ha (J)Hr. L rioJwpH3aTop BbinojiHeH b BH#e ootoh tijichkh hjih 
njTacrrHHbi 1, Ha nepBofi noBepxHOCTH KOTopofi HaHeceHbi nocjieaoBaTejibHO cwcreMa 

MHKpOJIHH3 2 H CCKlJHOHHpOBaHHOe MexajIJIHHeCKOe 3epKaJIO 3, OnTliMeCKH coBMemeHHoe c 

yfca3aHHOH CHCTeMOH mhkpojihh3, a Ha BTopofi noBepxHOCTH njieHKH HaHeceHo cpeacTBO 4 zuih 
ziejieHH^ Henojmpn30BaHHbix CBeTOBbix nyHKOB Ha nojmpH30BaHHbie npoxoAHujHH h 
OTpaaceHHbiH cBeroBbie nynKH, BKjuonaiomee no KpafiHefi Mepe ojxylh cjioh xojiecrepHHecKoro 
>KHAKoro KpHcrajuia. B pe3yjibTaTe flencTBH* nojiapH3aTopa 3HeprH*i Henoji5ipH30BaHHoro CBera 
5 npaKTHHecKH no.iHOCTbio npeBpamaerca b 3Hepn«o nojiapH30BaHHbix nynKOB 7 h 9 c 

OflHHaKOBOH UHp^.T^pHOH nOJlflpH3aUHeH. 

Ha (J)Hr. 3 cxcMaTHHHO noKa3aHO nonepenHoe ceneHHe npezyiaraeMoro nojmpn3aTopa no 
apyroiviy BapnaHTy. BbinojiHeHHoro b bujxq o^hoh njieHKH hjih njiacTHHbi 1, Ha nepBOH 
noBepxHOCTH kotopoh HaHeceHbi CHcreMa mhkpojthh3 2 h ceicuHOHHpoBaHHoe MeTajuinnecKoe 
3epKajio 3, onTH^ecKH coBMemeHHoe c yKa3aHHOH chctcmoh mhkpojihh3. Ilepe^ 
ceKUHOHHpoBaHHbiM MeTajijiHHecKHM 3epKajiOM 3 noMemeHa HerBepTbBOJiHOBaa njiacTHHKa 10, 
ceKUHOHHpoBaHHa^L T.e. noKpbiBaiomafl no KpanHefi Mepe bcio noBepxHOCTb 
ceKUHOHHpoBaHHoro MerajiJiHMecKoro 3epKajia 3, KaK noKa3aHO Ha <J)Hr\3, jih6o 
HeceKUHOHnpoBaHHan, T.e. nojiHOCTbio noKpbiBaioinaa nepByio noBepxHOCTb nojmpH3aTOpa. Ha 
BTopofi noBepxHOCTH njieHKH 1 HaHeceHo cpejiCTBO 4 ajia jxeneunn HenojiapH30BaHHbix 
CBeTOBbix nyHKOB Ha nojinpH30BaHHbie npoxoflamMH h OTpa>KeHHbifi CBeTOBbie nynKH, 
BKJiiOHaiomee no KpaHHeii Mepe oahh flByjiyHenpejiOMjiaiomHH cjioh c nocrojiHHbiMH no 
TOJiinHHe cjioa HanpaBjieHHHMH onTunecKHx ocefi. 

Pa6oTy npe&naraeMoro nojiflpmaTopa mo>kho noacHHTb cjieayioiUHM o6pa30M (ajih 
achocth noHHMaHH^i Ha 4> Hr 3 xojx jiywefi noKa3aH ynpomeHHo, 6e3 ynera npejioMjieHH* Ha 

rpaHHUaX pa3JIHMHbIX CJIOeB H TOJIbKO AJIH OflHOH MHKpOJIHH3bl). HenOJI«pH30BaHHbIH CBer 5 

naj^aer Ha nepByio noBepxHOCTb noji^pn3aTopa h (J)OKycHpyercji MHKpojiHH3aMH BHyrpb 
nojiapH3aTopa, o6pa3y* CBeTOBbie nynKH 6. CeKijHOHHpOBaHHoe MeTajuinnecKoe 3epxajio 3 
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cBeTooTpaacaiomHx 3neMeHTOB BbiSnpaioTCfl mhoto MeHbine nonepenHbix pa3MepoB mhkpojihh3 
(HanpMMep, nonepenHbie pa3Mepw CBerooTpaacaiomHx 3jieMeHTOB cocraBjinioT 10 
MHKpOMerpOB, a nonepenHbie pa3Mepw mhkpojihh3 - 100-200 MHKpoMerpoB). 
C4)OKycHpOBaHHbie mhkpojimh33mh 2 CBeroBbie nyHKH 6 nonaAaiOT Ha cpencTBO 4 zuih aejieHH* 

HenOJlHpH30BaHHbIX CBCTOBblX IiyHKOB Ha nOJI»pH30BaHHbie npOXOAHIUHH h OTpa^ceHHbifi 

CBeroBbie nyHKH, BKjHonaiomee no KpaHHeii Mepe o^hh flByjiynenpejiOMJinioiiuiH cjioh c 

nOCTOHHHbIMM nO TO.llUHHe CJIOH HanpaBJieHHHMH OnTHHeCKHX OCeff. E[pH 3T0M npw6jlH3HTeJIbHO 

nojiOBHHa cbctoboh 3HeprHH HenojwpH30BaHHbix cBCTOBbix nyHKOB 6 npeBpamaercfl b SHepraio 
npoxo^HiUHx CBeTOBbix nyHKOB 7, HanpHMep, c jihhchhoh nojiflpH3auHeH, nepneHziHKyjmpHOH 
ruiocKOCTH pncyHKa. #pyraa nojiOBHHa cbctoboh SHepraH HenojiflpH30saHHbix cBerroBbix 
nyHKOB 6 npeBpamaercn b 3HeprnK> OTpa>KeHHbix CBeTOBbix nyHKOB 8, b iuihhom npiiMepe, c 
jihhchhoh nojmpH3auHeH, napajuiejibHOH tuiockocth pncyHKa. Chpa^ceHHbie CBeroBbie nyHKH 8 
c jiMHeftHOH nojTwpH3auHew ? napajijieJibHoii njiockbcrn pncyHKa, npoxoAHT HCTBepTbBOJiHOByK) 
ruiacTHHicy 10 h <J)OKycHpyK>TCH b TOHKy Ha cBerooTpaacaioiUHx ajieMeHTax MerajuiHHecKoro 
3epicajia 3 (una 3Toro (})OKycHoe paccroHHne hjih, apyrHMH cjioBaMH, orrrHHecKaa CHjia 
mhkpojihh3 2 Bbi6npaerc5i cooTBercTByiomHM o6pa30M). Orpa>KeHHbie ot MCTajuiHHecKoro 
3epKajia 3 h npoiuenLune BHOBb nepe3 HCTBepTbBOJiHOByK) njiacroHKy 10 CBeTOBbie nyHKH 9 
HMeiOT jiHHeHHyio nojiHpH3auHK> 5 nepneHflHKyjmpHyK) njiocKOCTH pncyHKa, T.e. opToroHajibHyio 
jiHHeHHOH noji»pH3auHH CBeroBbix nyHKOB 8, na^aiounHx Ha MerajuinnecKoe 3epKajio 3. TaKoe 

H3MeHeHHe nOJIflpimUHH o6yCJIOBJieHO H3BeCTHbIMH OnTHHeCKHMH CBOHCTBaMH KOM6HHaUHH 

HeTBepTbBOJiHOBOH njiacTHHKH h MerajijiKHecKoro 3epKana. CBeroBbie nyHKH 9, HMeiomne 
jiHHeifHyio nojiHpittaunio, nepneHjuiKyjinpHyio njiocKOCTH pncyHKa, npoxoflflT nepe3 
AByjiyHenpejiOMjmioiUHH cjioh c nocroaHHbiMH no TOJimnHe cjioh HanpaBjieHHHMH orrrHnecKHX 
ocen 6e3 H3MeHeHHH. TaKHM o6pa30M, b pe3yjibTaTe achctbhh nojinpH3aTopa 3HeprnH 
HenojiHpH30BaHHoro CBera 5 npaKTHHecKtf nojiHOCTbio npeBpamaerca b 3Heprnio Bbixoanmnx 
nojinpH30BaHHbix nyHKOB 7 h 9 c OOTHaKOBOH jihhchhoh noji«pH3auHeH (b flaHHOM npHMepe 
nepneHAHKyjiHpHOH njiocKOCTH pncyHKa) bmcokoh creneHH. 

Ha (J)nr. 4 cxeMaTHHHO noKa3aHO nonepenHoe cenemie npezuiaraeMoro nojmpH3aTOpa no 
cjieayiomeMy BapnaHTy, BbinojiHeHHoro b BH,ae oahoh njieHKH hjih njiacTHHbi 1, Ha nepBOH 
noBepxHOCTH KOTopoii HaHeceHO ceKUHOHnposaHHoe MeTajuinnecKoe 3epKajio 3, a Ha BTopbfi 
noBepxHOCTH njieHKH HaHeceHbi nocjieflOBa-rejibHO CHcrreMa mhkpojihh3 2, oirrnHecKH 
coBMemeHHan c cckijrhmh MCTanjiHHecKoro 3epKajia 3, h cpeACTBo 4 ajih nenenwn 
HenojinpH30BaHHbix CBeroBbix nyHKOB Ha noji*pn30BaHHbie npoxoflainnH h oTpa^ceHHbiH 
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CBCTOBbie nyHKH, BKjHonaiomee no KpaftHeii Mepe oahh cjioh xojiecrepHHecKoro ^cHworo 
KpucTanjia. 

Pa6oTy npemiaraeMoro nojmpH3aTopa mo>kho noacHHTb cjieayioinHM o6pa30M (jxjih 
flCHOCTH noHHMaHUs Ha fyvirA xoa jiynen noKa3aH ynpomeHHO, 6e3 yneTa npenoMjieHH* Ha 

rpaHHUaX pa3JIHHHbPC CJlOeB H TOJIbKO UJIX OAHOfi MHKpOJlHH3bl). HenojmpH30BaHHbifi CBCT 5 

npoxoAHT nepe3 ruieHKy 1 h CHCTeMy mhkpojihh3 2, KOTopan npeo6pa3yer 3a cner <})OKycHpoBKH 

BXOAHIJUHH HenOJ15TpH30BaHHbIH CBCT 5 BO MHO)KCCTBO OAHHaKOBblX CBCTOBblX nyHKOB. 3TH 

nyHKH nona/miOT Ha cpeacTBO 4 zuih aejieHHfl HenojmpH30BaHHbix CBeroBbix nyHKOB Ha 
nojiHpw30BaHHbie npoxoflamHH h OTpa^ceHHbiif cseTOBbie nyHKH, BKjnonaiomee no KpanHew 
Mepe oahh cjioh xojiecrepHHecKoro >KH,aKoro KpHcrrajijia. CeKUHOHHpoBaHHoe MeTaJuinnecKoe 
3epicajio 3 npaKTunecKH He SKpamipyer Henojrapn30BaHHbiH cbct 5, t. k. nonepeMHbie pa3Mepbi 
ero cBerooTpa^KaiomHx ajieMeHTOB Bbi6HpaiOTC5i MHoro MeHbiue nonepenHbix pa3MepoB 
mhkpojihh3 (HanpHMep, nonepeMHbie pa3Mepbi cBerooTpaacaiomHx sjieineHTOB cocraBjwioT 10 
MUKpoMerpoB, a nonepenHbie pa3Mepbi mhkpojihh3 - 100-200 MHKpoMeTpOB). rio-3TOMy, 

npH6jlM3HTejlbHO nOJIOBHHa CBeTOBOH 3HeprHH HenOJlHpH30BaHHbIX CBCTOBblX nyHKOB, npOHAH 

nojmpH3yK)mee cpencTBO 4, npeBpamaerca b 3Hepn«o npoxoaaiuHx CBeroBbix nyHKOB 7, 
HanpHMep, c npaBOH uHpicyjiapHOH nojiflpH3auHeH (HanpaBjieHHe uHpnyjinpHOH nojinpH3auHH 
npoxofl^mnx CBeTOBbix nyHKOB npoTHBonojio>KHO 3HaKy cnnpajin HcnoJib3yeMoro 
xojiecrepHHecKoro >KHflKoro KpHcrrajijia). Jlpyrasi nojiOBHHa cbctoboh 3HeprHH 
HenonHpH30BaHHbix CBeroBbix nyHKOB npeBpamaercH b 3HeprHK) OTpaaceHHbix CBeTOBbix nyHKOB 
8, b AaHHOM npHMepe, c jieBofi uHpicyjiflpHOH nojmpH3auHeH (HanpasneHHe uHpicyjiapHOH 
nojmpH3auHH OTpanceHHbix CBeTOBbix nyHKOB coBnaaaer co 3HaKOM cnHpajiH Hcnonb3yeMoro 
xojiecrepHHecKoro >KPmKoro KpHCTajuia). OrpaaceHHbie ot noji^pn3yiomero cpe/iCTBa 4 h eme 
pa3 npouiefluiHe CHcreMy MHKponnH3 2 CBerOBbie nyHKH 8 c jieBOH UHpKyjiapHOH noji*pH3auHeii 
4)OKycHpyK)TC^ b TOHKy Ha CBerooTpaacaiomHx 3jieivieHTax MeTajuinnecKoro 3epKajia 3 (zui* 
3Toro <}>OKycHoe paccTOHHne hjih s ApyniMH cjnoBaMH, onTHnecKa^ cnjia mhkpojihh3 2 
Bbi6Hpaerc5! cooTBeTCTsyiomHM o6pa30M), Orpa>KeHHbie ot MerajuiwHecKoro 3epKajia 3 
CBeroBbie nynKH 9 HMeiOT npasyK) unpicyjwpHyio nojuipH3auHK), T.e. nporaBonojioacHyio 
nojiHpw3auHH CBeroBbix nyHKOB 8, naaaiomnx Ha MeTajuinnecKoe 3epKajio 3. TaKoe H3MeHeHHe 
riojiHpM3auMM 06yCjiOBjieHO M3BecrribiMH onTMHecKMMM CBOMCtBaMM MerajijiMHecKoro 3epKajia. 
CBeroBbie nyHKH 9, HMeiomne npaByio unpKyjiHpHyK) noji5ipH3auHK), npoxoflflT nepe3 cjioh 
xojiecrrepHHecKoro >khakofo KpucTajuia 6e3 H3MeHeHHa. TaKMM o6pa30M, b pe3yjibTaTe achctbhh 
nojiHpn3aTopa 3Heprra HenoJiHpH30BaHHoro CBera 5 npaicrHHecKH nojiHOCTbio npeBpamaerca b 
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3HeprHK) BblXOflflUlHX nOJIHpH30BaHHbIX nyHKOB 7 H 9 C OflHHaKOBOH UHpKyjIHpHOH 

nojiHpM3auHeii BbicoKoii creneHH. 

Bojiee npe.anoHTHTejibHbiM HBjmercfl nojmpH3aTop no H3o6pereHHK), OTjiHHajomniicfl 
tcm, hto no KpaHHen Mepe oahh cjioh xojiecrepHHecKoro HcwiKoro KpHcrrajuia HMeerr no 
TOJimHHe rpaziHeHT uiara xojiecrrepHHecKOH cnnpajiH h, b pe3yjibTaTe 5 cneicrpajibHyio uunpHHy 
nojiocw cejieKTHBHoro oTpaaceHna CBeTa He MeHee 100 HaHOMerpoB. 

Ha <|)Hr. 5 cxeMaTHHHO noKa3aHO nonepenHoe ceneHHe npeAJiaraeMoro nojiflpH3aTC>pa no 
BapHamy, BbinojiHeHHoro b Bvuxe ozihoh njieHKM hjih njiacTHHbi 1, Ha nepBofi noBepxHOCTH 
KOTopofi HaHeceno ceKUHOHHpoBaHHoe MerajijiHMecKoe 3epKajio 3. Ilepe^ ceKUHOHHpoBaHHbiM 
MerajuiMHecKHM 3epKajioM 3 HaHeceHa HerBepTbBOJiHOBaa n jiacra HKa 10, ceKUHOHHpoBaHHaa, 
i\e. noKpbisaiomaa no KpaHHeii Mepe bcio noBepxHOCTb ceKUHOHnpoBaHHoro MerajuiHHecKoro 
3epKajia 3, KaK noKa3aHO Ha <|)Hr.5 5 jxh6o HeceKUHOHnpoBaHHaa, T.e. nojiHOCTbio noKpbmaiomaa 
nepByio noBepxHOCTb nojiflpM3aTOpa. Ha BTopoii noBepxHOCTH njieHKM HaHeceHbi 
noaneflOBaTejibHO CHcreMa mhkpojihh3 2, orrraHecKH coBMemeHHaa c ceKijHHMH 
MeTajuiHMecKoro 3epKana 3, h cpeacTBO 4 ^jrsi aejieHHH HenojrapH30BaHHbix CBeTOBbrx nyHKOB 
Ha nojrapH30BaHHbie npoxoAHiijHH h OTpaaceHHbiH CBeTOBbie nynKH, BKjnonaioiuee no KpaHHeii 
Mepe oahh ^ByjiyMenpejiOMji^ioiUHH cjioh c nocTO^HHbiMH no TOJimHHe cjioh HanpaBjieHHHMH 
onTHHecKHx oceii. 

PaGoTy npezmaraeMoro nojmpH3aTopa mohcho noacHHTb cjieztyioiuHM o6pa30M (ajih 
hchocth noHHMaHHH Ha $nr.5 xo# Jiynen noKa3aH ynpomemio, 6e3 yneTa npejiOMJieHH* Ha 

rpaHHUaX pa3JTHHHbIX CJlOeB H TOJlbKO flJIH OflHOH MHKpOJIHH3bl). HenojmpH30BaHHbiH CBer 5 

npoxo^HT nepe3 njieHicy hjih njiacTHHy 1 h CHcreMy mhkpojihh3 2, KOTopaa npeo6pa3yeT 3a cner 

4>OKyCHpOBKH BXOAHIl^HH Hen0JI5ipH30BaHHbIH CBeT 5 BO MH05KCCTBO OflHHaKOBblX CBeTOBblX 

nyHKOB. 3th nynKH nona^aiOT Ha cpeacTBO 4 jjjih AejieHH* Henojmpn30BaHHbix CBeroBbix 
nyHKOB Ha nojmpH30BaHHbie npoxoflaiuHH h OTpaaceHHbiH CBeroBbie nynKH, BKjnonaiomee no 
KpaHHeii Mepe ooth flByjiynenpejioMjiHiomHH cjioh c nocroHHHbiMH no TOJimHHe cjioh 
HanpaBJieHHHMH onTHHecKHx oceii. CenqnoHnpoBaHHoe MerajijiHMecKoe 3epKajio 3 npaKTHHecKH 
He 3KpaHnpyer HenojinpH30BaHHbiH CBer 5, t. k. nonepenHbie pa3Mepbi ero CBerooTpa>KaiomHx 
3JieMeHTOB Bbi6npaK)TCH MHoro MeHbuie nonepenHbix pa3MepOB mhkpojihh3 (HanpHMep, 
nonepenHbie pa3Mepw CBeTooTpaxcaiomnx 3jieMeHTOB cocraBJiaioT 10 MHKpoMerpoB, a 
nonepenHbie pa3Mepbi mhkpojihh3 - 100-200 MHKpoMerpos). Ilo3TOMy npH6jiH3HTejibHO 
nojiOBHHa CBeroBOH 3HepmH Henoji5ipH30BaHHbix cseroBbix nyHKOB, nponfl* nojiapH3yK)iuee 
cpeACTBO 4, npeBpamaercH b 3Heprnio npoxoflflmnx CBeTOBbix nyHKOB 7, HanpHMep, c jihhchhoh 




17 



HenojiflpH30BaHHbix CBeroBbix nyHKOB npeBpamaerca b SHepraio OTpaaceHHbix CBeroBbix nyHKOB 
8, b aaHHOM npHMepe, c jihhchhoh nojiHpH3auHeii, napajuiejibHOH ruiocKoc™ pncyHKa. 
Orpa>KeHHbie ot no;tHpH3yK)mero cpe^crsa 4 h eme pa3 npouiejuune CHcreMy mhkpojihh3 2 
CBeroBbie nyHKH 8 rrpoxoziHT nepe3 HeTBepTbBOJiHOByio njiacTHHKy 10 m (j)oicycHpyK)TC5i b tohky 
Ha CBerooTpa5KaK>innx 3jieMeHTax MerajuinnecKoro 3epKajia 3 (mm 3Toro <J)OKycHoe paccTOHHne 

HJIH, APyrHMH CJIOBaMH, OnTHHeCKafl CHJia MHKPOJ1HH3 2 Bbl6HpaeTCfl COOTBeTCTByK>lHHM 

o6pa30M). npomeaiiiHe nepe3 HeTBepTbBOJiHOByio njiacTHHKy 10, OTpaaceHHbie ot 
MeTanjiHHecKoro 3epxajia 3 m npomezuiiHe eme pa3 nepe3 HeTBepTbBOJiHOByio njiacTHHKy 10, 

CBCTOBbie nyHKH 9 riMChOT JIHKeHKyK) nOJDIpH3aUKK>, nepneK^KK>'JIMpH>TO nJIOCKOCTH pHCyHKu, 

T.e. opToroHajibHyio nojiapH3auHH CBeroBbix nyHKOB 8, na^aiomnx Ha MeTajuninecKoe 3epKajio 
3. Taxoe n3MeHeHHe nojiHpH3auHH o6ycjiOBjieHO h3bccth hmh onTHnecKHMH CBOHCTBaMH 
KOM6HHauHM HeTBepTbBOJiHOBoii rmacTHHKH h MerajuiMMecKoro 3epKajia. CBeTOBbie nyHKH 9, 
HMeiomHe jiHHenHyio nojinpmauHio, nepneHflHKyjmpHyio njiocKOCTH pncyHKa, npoxojyrr nepe3 
^ByjiynenpejiOMimiomHH cjioh c nocroaHHbiMH no TOJimHHe cjio* HanpaBjieHHflMH onTHnecKHX 
ocefi 6e3 H3MeHeHjia. TaKHM o6pa30M, b pe3yjibTaTe aeHCTBH* nojmpH3aTopa 3Hepraa 
Henoji5ipH30BaHHoro CBeTa 5 npaicrHHecKH nojiHOCTbio npeBpamaeTCH b 3HepniK> Bbixo^imnx 
noji^pH30BaHHbix it\"hkob 7 h 9 c ozumaKOBofi jiHHeHHOH noJiHpH3auneH (b ziaHHOM npHMepe 
nepneHflHKyjiHpHOH njiocKOCTH pHcyHKa) bmcokoh creneHH. 

Ha (|)Hr. 6 cxeMaranHO noKa3aHO nonepenHoe ceneHHe npe^jiaraeivioro nojiapH3aTopa no 
cjicoyiomeMy BapnaHTy , BbinojiHeHHoro b BH#e AByx, HanpHMep, jiaMHHHpOBaHHbix njieHOK 
hjih njiacTHH 1 h 1 1. Ha BHeniHeii noBepxHOCTH nepBOH njieHKH hjih njiacTHHbi HaHeceHa nepBaa 
cncrreMa MHKpojiHH3 2, Ha BHyrpeHHeH noBepxHOCTH nepBofi hjih btopoh njieHKH hjih njiacTHHbi 
HaHeceHO ceKUHOHHpoBaHHoe MerajuiHHecKoe 3epKajio 3, a Ha BHeuiHen noBepxHOCTH BTopoH 
njieHKH hjih njiacTHHbi HaHeceHbi nocjie^osaTejibHO BTopaa CHcreMa mhkpojihh3 2, onTHnecKH 
coBMemeHHaa c ceKUHHMH MeTajuinnecKoro 3epxajia 3 h c nepBOH chctcmoh mhkpojihh3, h 
cpeacTBO 4 jxjih ziejieHHfl HenojiapH30BaHHbix CBeroBbix nyHKOB Ha nojwpH30BaHHbie 
npoxofl^mnii h OTpaaceHHbiH CBeroBbie nyHKH, BmiiOHaiomee no KpanHeii Mepe o^hh cjioh 
xojiecTepHHecKoro >KHAKoro Kpucrajijia. 

Pa6oTy npezuiaraeivioro nojiflpH3aTopa mo>kho noncHHTb cne/jyiomHM o6pa30M (fljia 
hchocth noHHivtaHiiH Ha (f)Hr .6 xoa JiyneH noKa3aH ynpomeHHO, TOJibKO ajih oahoh 
MHKpojiHH3bi). HenojiHpH30BaHHbiH cbct 5 npoxoflHT Hepe3 nepByio CHcreMy mhkpojihh3 2, 
KOTopaa npeo6pa3yeT bxoajhuhh Henoji$ipH30BaHHbiH CBer 5 bo mhohccctbo OflHHaKOBbix 
CBeroBbix nyHKOB 6 h (J)OKycHpyer hx Ha Tex Mecrax BHyrpeHHeii noBepxHOCTH nepBOH njieHKH 
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npoxoacfleHHH <})OKyca nyHKH 6 npoxcwrr BTOpyio CHcreMy mhkpojihh3 h nona^aKrr Ha cpeflCTBO 
4 jojiH aejieHHH HenojmpH30BaHHbix cseTOBbix nyHKOB Ha nojiapH30BaHHbie npoxoflamHH h 
OTpa^KeHHbiH CBeroBbie nyHKH, BKJiioHaiomee no KpaHHefi Mepe ojxhh cjioh xojiecTepHHecKoro 

>KHJlKOrO KpHCTaJUia. npH6jlH3HTejIbHO nOJIOBHHa CBeTOBOH 3HeprHH HenOJl5ipH30BaHHbIX 

CBeroBbix nyHKOB, npofiflfl nojiapw3yK)mee cpeACTBO 4, npeBpamaerca b 3Heprnio npoxoAamnx 
CBCTOBbix nyHKOB 7, HanpHMep, c npaBOH uHpKyjmpHoii nojiapH3aiiHeH (HanpaBjieHHe 
uupKyji^pHOH nojiKpioauHH npoxozmmnx CBCTOBbix nyHKOB npoTHBonojio>KHO 3Haicy cnnpajin 
Hcnojib3yeMoro xoneerepHHecKoro >KH^Koro KpHcrajuia). JJpyraa nojiOBHHa cbctoboh SHeprnn 
HenojmpH30BaHHbix CBeroBbix nyHKOB npeBpamaercn b 3HeprHio OTpa>KeHHbix CBeroBbix nyHKOB 
8, b aaHHOM npHMepe, c jieBofi UHpicyjiapHoii nojiHpH3aqHeH (HanpaBjieHHe uHpicy/iKpHOH 
nojwpH3auHH OTpa>KeHHbix CBeTOBbix nyHKOB coBna^aer co 3H3kom cnnpajin ncnojib3yeMoro 
xojiecTepHHecKoro yKimKoro KpHCTajuia). Orpa>KeHHbie ot nojrapH3y*omero cpencrBa 4 h eme 
pa3 npouiefltuHe BTopyio CHcreMy mhkpojthh3 2 CBeroBbie nyHKH 8 c jicboh uHpicyjiapHOH 
noji5ipH3auHeH hmciot napajinejibHbie Jiynn, T.e. nyHKH 8 (J)OKycHpyK)TCH b 6ecKOHeHHOCTH (ajih 
3Toro <})OKycHoe paccroflHHe hjih, ApyrHMH onoBaMH, onTHHecKaa CHjia BTopoii CHcreMbi 
MHKpojiHH3 2 Bbi6HpaercH cooTBercTByiomHM o6pa30M). Ilocjie oTpa>KCHHH ot MeTajuiHHecKoro 
3epKajia 3 CBeroBbie nyHKH 8 npeBpamaKrroi b CBeroBbie nynKH 9, KOTopwe hmciot npaByro 
UHpKyjiHpHyio nojmpH3auHio, T.e. nporaBonojio>KHyio nojmpH3aijHH CBeroBbix nyHKOB 8, 
naaaiomnx Ha MeTanjiHHecKoe 3epKairo 3. TaKoe H3MeHeHne nojiapH3auHH o6ycjiOBJieHO 

H3 B eCTH bl M H OnTHHeCKHMH CBOHCTBaMH MCTaJIJIHHeCKOrO 3epKaJia. CeKUHOHHpOBaHHOe 

MerajiJinnecKoe 3epKajio 3 npaicTHHecKH nojmocTbio OTpa^caer nyHKH 8, T.e. He nponcxoflHT 
noTepb CBeTOBOH aHeprnn, t. k. nonepenHbie pa3Mepw Mecrr, b KOTopbix OTcyTCTByeiOT 
CBerooTpa>KaK)mHe 3JieMeHTbi Bbi6HpaKyroi mhoto MeHbiue nonepenHbix pa3MepoB mhkpojihh3 
(HanpHMep, nonepenHbie pa3Mepw 3thx MecT cocTaBJiaiOT 10 MHKpOMerpOB, a nonepenHbie 
pa3Mepbi mhkpojihh3 - 100-200 MHKpOMerpOB). CBeTOBbie nynKH 9, HMeiomne npaByio 
UHpKyjuipHyK) nojiHpH3aijHK> h n^pajuiejibHbie jiynn, npoxoM*rr nepe3 BTopyio cncreMy 

MHKpOJlHH3 H CJIOH XOJieCTepHHeCKOrO 3KHAKOTO KpHCTaJIJia 6e3 H3 M eH eH Hfl COCTOAHH5I 

noji«pH3auHH h HHTeHCHBHOCTH, ho npeBpamaiOTCH b cxoflflmnecH nynKH 3a cner npoxoacAenHH 
nepe3 BTopyio cncreMy mhkpojihh3. TaKHM o6pa30M, b pe3yjibTaTe ashctbh5i noji^pH3aTOpa 
3HeprHM Henoji«pH30BaHHoro cseTa 5 npaicTHHecKH nojiHOCTbio npeBpamaercn b 3Heprnio 
BbixoAamwx nojiHpn30BaHHbix nyHKOB 7 h 9 c OAMHaKOBOH uHpKyjmpHOH nojiflpH3auHea 
bwcokoh creneHH. 

Ha (J)Hr. 7 cxeMaranHO noKa3aHO nonepenHoe ceneHHe npe,zyiaraeMoro nojmpH3aTopa no 

C Jut^fy 4<X. <ii M<j , '6<n iuu ko 4 4u<f < Ak )Ua< ^< /v*4* 
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hjih njiacxHH 1 h 11. Ha BHeuiHefi noBepxHocTH nepBoii njieHKH hjih ruiacrHHbi HaHeceHa 
nepBaa CHcrreMa mhkpojihh3 2, Ha BHyrpeHHeH noBepxHOCTH, HanpHMep, nepBoii aneHKH 
HaHeceHO ceKquoHHpoBaHHoe MerajuiMMecKoe 3epKajio 3, Ha KOTopoe HaHeceHa 
HerBepTbBOJiHOBafl njiacrHHica, noKpbiBaiomaH c Heo6xoflHMOcrbK) Bee cckuhh MerajuiHHecKoro 
3epKana 3 h, bo3mo>kho, jxjw ynpomeHH* TexHOJiorHH HaHeceHra h Mecra, He 3aKpbiTbie 
ceKUHAMH 3epicajia 3. Ha BHeumeH noBepxHOCTH BTopofi njieHKH hjih ruiacTHHbi HaHeceHbi 
nocjieAOBaTejibHO Bropaa CHcrreMa mhkpojihh3 2, onTHnecKH coBMemeHHaa c cckuhhmh 
MerajuiHHecKoro 3epicana 3 h c nepBoii chctcmoh mhkpojihh3, h cpeacrBO 4 jxjix aejieHHH 
HenojiflpraoBaHHbix CBeroBbix nyHKOB Ha noji^pH30BaHHwe npoxoflamnH h OTpa^ceHHbiii 
CBeroBbie nyMKH, BKJHonaiomee no KpafiHeft Mepe oahh flByjiynenpejiOMjiflioiiXHH cjioh c 
nocTOMHHbiMH no TOJiiUHHe cjioa HanpaBJieHHHMH onranecKHX ocefi. 

Pa6oTy npcojiaraeMoro nojmpH3aTopa mojkho noacHHTb ancoyiomHM o6pa30M (ajih 
achocth noHHMaHiw Ha (Jwr.7 xojx Jiyneii noKa3aH ynpomeHHO, TOJibKO mix oahoh 

MHKpOJlHH3bl). HenOJWpH30BaHHbIH CBeT 5 npOXOAHT CHCTeMy MHKpOJIHH3 2, KOTopan 

npeo6pa3yer Bxo,zmmHH Henojmpn30BaHHbiH cbct 5 bo MHO^cecTBO ozuiHaKOBbix CBeroBbix 
nyHKOB 6 h 4>0KycHpyer hx Ha Tex MecTax BHyrpeHHeH noBepxHOCTH nepBoii ruieHKH., KOTopbie 
He noKpbrrbi ceKuiiHMH MerajuiHHecKoro 3epKajia 3. Ilocjie npoxoHczxeHra (})OKyca nyMKH 6 
npoxofljrr BTopyio CHCTeMy mhkpojihh3 h nonaaaiOT Ha cpejjCTBO 4 zum jxenemw 
HenojinpH30BaHHbix CBeroBbix nyHKOB Ha nojiapH30BaHHbie npoxo^mnfi h OTpaaceHHbin 
CBeTOBbie nyMKH, BKjiiOHaioiuee no KpafiHeK Mepe o^hh flByjiyMenpenoMjmioinHH cjioh c 
nocroflHHbiMH no TOJimHHe cjioa HanpasjieHHHMH onraMecKHX ocefi. ripH6jiH3HTejibHO 
nojiOBHHa CBeroBOH 3HeprHH HenojmpH30saHHbix CBeroBbix nyMKOB, npoiwi nojiHpH3yiomee 
cpencTBO 4, npeBpamaerca b aHeprnio npoxoAHiunx CBeroBbix nyMKOB 7, HanpHMep, c jihhchhoh 
nojiapH3auHeii 3 nepneHflHKyjmpHOH njiocKOCTH pHcyHKa. JJpyrew nojiOBHHa cbctoboh 3HeprHH 
Henoji^pM30BaHHbPC CBeroBbix nyHKOB npeBpamaerca b 3HeprHK> OTpa^ceHHbix CBeroBbix nyMKOB 
8, b aaHHOM npnMepe, c jihhchhoh nojiapH3auHeH, napajuiejibHOH njiocKOCTH pncyHKa. 
IlpouieAUJHe nepe3 HeTBepTbBOJiHOByio njiacTHHKy 10, OTpa^ceHHbie ot MerajuiHHecKoro 3epxajia 
3 h npouieAuiHe eme pa3 nepe3 HeTBepTbBOJiHOByio njiacTHHKy 10, CBeTOBbie nyMKH 9 hmciot 
jiHHenHyK) noji5ipH3auHK), nepneH^HKyjiflpHyio njiocKOCTH pHcyHKa, T.e. opToroHajibHyio 
noji5ipH3auHH CBeroBbix nyHKOB 8, naaaiomnx Ha MerajiJiMMecKoe 3epKajio 3. TaKoe H3MeHeHHe 

nOJlflpH3aUHH 06yCJ10BJieH0 H3 B eCTH bl M H OnTHHCCKHMH CBOHCTBaMH KOM6HHaUHH 

MeTBepTbBOJiHOBoii njiacTHHKH h MerajuiHHecKoro 3epKana. CeKUHOHHpoBaHHoe MerajuiHHecKoe 
3epKajro 3 npaKTHHecKH nojiHOCTbio OTp&acaer nyMKH 8, T.e. He nponcxOAHT noTepb cbctoboh 
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ajieMeHTbi Bbi6HpaioTCfl MHoro MeHbiue nonepeHHbix pa3MepoB mhkpojihh3 (HanpHMep, 
nonepeMHbie pa3Mepbi 3thx MecT cocraBJiniOT 10 MHKpoMerpOB, a nonepenHbie pa3Mepbi 

MHKpOJlHH3 - 100-200 MHKpOMerpOB). CBeTOBbie nyHKH 9, HMeiOlUHe JIHHeHHyK) nOJlHpH3aUHK), 

nepneHAMKyjmpHyio njiocKOCTH pncyHKa, npoxoAHT nepe3 AByjiynenpejiOMjinfomnH cjioh c 
nocrroHHHbiMH no TOJiu^HHe cjioh HanpaBjieHHHMH onTHnecKHx ocefi 6e3 H3MeHeHH5i coctoahha 

nOJiapH3aUMM M MHTeHCHBHOCTH, HO npeBpamaiOTO* B CXOAHUUHeCH nyHKH 3a cner upoxonKjueHHH 

nepe3 BTOpyK) CHcrreMy mhkpojihh3. TaKHM o6pa30M, b pe3yjibTaTe achctbhh nojmpH3aTopa 
3HeprHH HenojiMpM30BaHHoro ceera 5 npaKTHHecKH nojiHOCTbio npeBpauuaeroi b 3HeprHK) 

BblXOAH^HX nOJl^pH30BaHHbIX nyMKOB 7 H 9 C OAHHaKOBOH JIHHeHHOH nOJI5ipH3aUHeH (B flaHHOM 

npniviepe nepneHAHKyjiapHOH njiocKOCTH pncyHKa) BbicoKofi creneHH. 

Ha <J)Hr. 8 cxeMaTHHHo noKa3aHO nonepenHoe ceneHne npezuiaraeMoro Bapnairra 
noji^pH3aTopa, BbinojiHeHHoro b bhac AByx, HanpHMep, jiaMHHHpoBaHHbix njieHOK hjih 
njiacrrHH 1 h 1 1 . Ha BHeuiHen noBepxHOCTH nepBOH njieHKH hjih njiacrrHHbi HaHeceHa cncreMa 
MHKponpH3M 12, Ha BHyTpeHHeii noBepxHOCTH nepBoii hjih BTopoii njieHKH hjih nuacTHHbi 
HaHeceHO ceKUHOHHpOBaHHoe MeTajuinnecKoe 3epicajio 3, orrrHHecKH coBMemeHHoe c chctcmoh 
MHKponpH3M 12. Ha BHeiiiHefi noBepxHOCTH BTopoii njieHKH hjih njiacrraHbi HaHeceHO 
nojiapH3yjomee cpeACTBO 4 ajih AeneHHfl HenojmpH30BaHHbix CBeroBbix nynKOB Ha 
nojiapH30BaHHbie npoxoA^tunn h OTpa^ceHHbiii CBeTOBbie nyHKH, BKjuonaiomee no KpaHHefi 
Mepe owh cjioh xojiecTepHHecKoro ^chakoto Kpncrajuia. 

PaGoTy npezuiaraeMoro nojmpH3aTOpa mo>kho noacHHTb cneAyiomHM o6pa30M (ajih 
achocth noHHMaHHj? Ha (j)Hr .8 xoa Jiynen noKa3aH ynpomeHHo). HenojinpH30BaHHbiH cbct 5 
npoxoAHT nepc3 CHcreiviy MHKponpH3M 12, KOTopaa npeo6pa3yer bxoajhahh HenojmpH30BaHHbiH 
cbct 5 bo MHoacecTBO OAHHaKOBbix CBeroBbix nymcoB 6 c napajuiejibHbiMH jiynaMH. IlyHKH 6 
otkjiohhiotch ot nepneHAHKyjmpa k njiocKOCTH njieHKH jieBbiM h npasbiM ckjiohom npH3M 12 Ha 
OAHHaKOBbie yrjibi BnpaBO h BjieBO, cooTBercTBeHHO (b 3tom BapnaHTe noKa3aTejib 
npejioMJieHHH MaTepnajia MHKponpH3M BbiGHpaerca 6ojibine noKa3aTejui npejiOMjieHHH 
MaTepnajia njieHKH), h npoxoA^rr nepes Mecrra b ceKqnoHHpoBaHHOM MeTajuinnecKOM 3epKajie 3, 
He 3aHJiTbie CBerooTpa>KaK)iJHHMH 3JieivieHTaMH 3epKajia 3. 3aTeM HenojmpH30BaHHbie nyHKH 6 
nonaaaiOT Ha nojiapittyiomee cpeacTBO 4 j\nx acjichhh HenojmpH30BaHHbix CBeroBbix nynKOB Ha 
nojiHpH30BaHHbie npoxoAflmwn h OTp a>Ke h h bi h CBeTOBbie nyHKH, BKjHonaiomee no KpafiHen 
Mepe oamh cjioh xojiecrepHHecKoro >KHAKoro KpncTajuia. npH6jiH3HTejibHO nojiOBHHa cbctoboh 
3Heprnn HenoJiapH30BaHHbix CBeTOBbix nyHKOB 6, npoiiAH nojiflpH3yK>mee cpeACTBO 4, 
npeBpamaerca b 3Heprnio npoxoA*mnx CBeroBbix nyHKOB 7, HanpHMep, c npaBOH unpicyjinpHOH 



21 



npoTHBonanoHCHO 3Haicy cnHpajiH ncnojib3yeMoro xojiecxepHHecKoro >KH.aKoro KpHCTajuia). 
Zlpyrafl nojiOBMHa cbctoboh 3Heprnn HenojrapH30BaHHbix cBeroBbix nyHKOB 6 npeBpamaercfl b 
3HeprMK) OTpa^ceHHbrx CBeroBbix nyHKOB 8, b aaHHOM npwMepe, c jicboh unpicyjiapHOH 
nojiapH3auHeM (HanpaBJieHHe uwpKyjwpHOH noji«pH3aqHH OTpa^ceHHbix CBeroBbix nyHKOB 
coBna^aer co 3HaK0M cnHpajiH Hcnojib3yeMoro xojiecrepHHecKoro >KHflKoro KpHCTajuia). Ilocjie 
crrpaaceHHfl ot MerajuinHecKoro 3epKajia 3 CBeroBbie nyHKH 8 npeBpamaicrcfl b cBeroBbie nyHKH 
9, KOTopbie MMeiOT npaeyio uHpicyjiapHyio nojrapH3auHK>, T.e. npoTHeonojiOyKHyio nojiapH3auHH 
CBCTOBbix nyHKOB 8, naziaioiuHx Ha MeTajuiHHecKoe 3epKajio 3. TaKoe H3MeHeHHe nojiflpH3auHH 
oGycjiOBJieHO H3 b ecra bi m h orrrHHecKH m h CBOHCTBaMH MerajuiHnecKoro 3epKajia. 
CeKijHOHHpoBaHHoe MeTajuiHHecKoe 3epKajio 3 nojiHOCTbio crcpaacaeT nyHKH 8, T.e. He 
npowexoAWT noTepb CBeroBoit SHeprnw, t. k. nonepennbie pa3Mepbi CBeTOorpa>KaiomMx 
ajieMeHTOB BbiGHpaKrrcfl paBHbiMH h HeMHoro 6ojibiuee nonepenHbix pa3MepoB nynKOB 8. 
CBeTOBbie nyHKH 9, HMeiomne npaByio unpicyjuipHyK) nojrapH3aiuiK>, npoxo^T nepe3 cjioh 
xojiecrrepHHecKoro >KH,m<oro KpncTajuia 6e3 H3MeHeHH$i cocTOHHim nojuipH3auHH h 
HHTeHCHBHOCTH. TaKHM o6pa30M, b pe3yjibTaTe zieHCTBH5i non5ipH3aTopa 3Heprn^ 
Henoji3ipH30BaHHoro CBera 5 npaKTHHecKH nojiHOCTbio npeBpamaerc* b 3Heprnto BbixoAamnx 
non^pH30BaHHbrx nyHKOB 7 h 9 c o^HHaKOBoii unpicyji^pHOH nojmpraauHeH bwcokoh creneHH. 

CncTeMa MHicponpH3M 12, HaHeceHHaa Ha BHemHefi noBepxHOCTH nepBOH njieHKH MO>KeT 
ObiTb oGpameHa BepuiHHaMH MHKponpH3M Hapyacy njieHKH. MHKponpn3Mbi Moryr HMerb Taione 
HHyio 4>opiviy 3 neM TpeyrojibHaa. 

Ha (Jwr. 9 cxeMaTHHHO noKa3aHO nonepenHoe ceneHHe npezuiaraeMoro BapHanra 
nojmpH3aTopa, BbinojiHeHHoro b burg flByx, HanpHMep, JiaMHHHpOBaHHbix, nueHOK hjth 
ruiacTHH 1 h 1 1 . Ha BHeuiHeii noBepxHOCTH nepBOH njieHKH hjih ruiacTHHbi HaHeceHa cHcreMa 
MHKponpH3M 12, Ha BHyrpeHHefi noBepxHOCTH nepBOH njieHKH hjih njiacTHHbi nocjieaoBaTeJibHo 
HaHeceHbi ceKUHOHupoBaHHoe MerajijiHHecKoe 3epKajio 3, onTHnecKH coBMemeHHoe c CHcreMOH 

MHKpOnpH3M 12, H HeTBepTbBOJIHOBaH njiaCTHHKa 10, nOKpblBaiOma^ C HeoGxOflHMOCTbK) Bee 

ceKUHH MerajijinnecKoro 3epKajia 3 h bo3m05kho, ynpomeHH* TexHOJiornn HaHeceHH*, h 
Mecra, He 3aKpbiTbie cckuhamh 3epKajia 3. Ha BHeuiHeii noBepxHOCTH BTopon njieHKH HaHeceHo 
npjiHpH3yiomee cpeacTBO 4 j\eneHwi HenojmpH3QBaHHbix cseTOBbix nyHKOB Ha 

nojiapH30BaHHbie npoxozmmnn h OTpaaceHHbiii CBeroBbie nyHKH, BKjnonaiomee no KpanHen 
Mepe oahh flByjiyHenpejiOMji5iK)LUHH cjioh c nocroflHHbiMH no TOJimiiHe cnon HanpaBjieHH^MH 
onTHnecKHx oceii. 

Pa6oiy npe/uiaraeMoro nojiapH3aTopa momcho noacHHTb cjiejatyiomHM o6pa30M (fljia 
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npoxo^HT nepe3 CHcreMy MHKponpH3M 12, KOTopaa npeo6pa3yer bxoahiuhh HenojwpH30BaHHbiH 

CBCT 5 BO MHO^CeCTBO OZlHHaKOBblX CBCTOBblX nyHKOB 6 C napajIJieJIbHblMH JiyHaMH. IlyHKH 6 

otkjt o h 51 K)TC5i ot nepneHOTKyjiapa k ruiocicocTH njieHKH JieBbiM h npaBbiM ckjiohom npH3M 12 Ha 
ojwHaKOBbie yrjibi snpaBO h Bjieso, co otbctctb e h h o , m npoxoAHT nepe3 jviecra b 
ceKUHOHMpoBaHHOM MeTajuiHHecKOM 3epKajie 3, He 3aH5m>ie CBerooTpa»caK)mHMH 3JieMeHTaMH 
3epKajia 3 

3aTeM Henoji«pH30BaHHbie nynKH 6 nonaAaiOT Ha nojmpH3yiomee cpeflCTBO 4 mm ^ejieHiw 
HenojmpH30BaHHbix CBeroBbix nyHKOB Ha nojmpH30BaHHbie npoxo,zuimHH h OTpaaceHHbifi 
CBeTOBbie nyHKw, BicniOHaioinee no KpaHHefi Mepe o^hh AByjiyHenpejiOMJLSJiomHH cjioh c 

nOCTOHHHblMH nO TOJTlJUHHe CJIOH HanpaBJieHHHMH OTTTHHeCKHX OCeH. IlpH6jIH3HTeJIbHO 

nojiOBiina cseTOBofi 3HeprnH Henojtapii30BaHHwx ceeTOBbix nyHKOB 6, npoiiAs nojtspmyiomee 
cpe^CTBO 4, npeBpaiuaerca b 3Heprmo npoxofl«mHx CBeroBbix nyHKOB 7, HanpHMep, c jimhchhoh 
nojmpH3aaHeii 3 nepneHAHKyjupHOfi hjiockocth pHcyHKa. JJpyna nojiOBHria cbctobom dHepran 
HenojiapH30BaHHbix CBeroBbix nyHKOB 6 npeBpainaerca b 3HeprHK> OTpa^ceHHbix CBeroBbix 
nyHKOB 8, b ^aHHOM npuMepe, c jihhchhoh noji5ipH3aijHeH, napajuiejibHOH njiocKOCTH pncyHKa. 
ripoiuejuiiHe nepe3 HerBepTbBOJiHOByio n jiacra HKy 10, OTpaaceHHbie ot Meraji ji hh ec ko ro 3epKajia 
3 h npouie.miiHe eme pa3 nepe3 HCTBepTbBOJiHOByio njiacTHHKy 10, CBeroBbie nynKH 9 hmciot 
HHHeHHyio noji^proauHK), nepneHOTKyjmpHyio njiocKOCTH pHcyHKa, T.e. opToroHajibHyio 
nojiflpH3auHH CBeroBbix nyHKOB 8, naaaiomnx Ha MerajuiHHecKoe 3epKajio 3. TaKoe H3MeHeHHe 

nOJ15ipH3aUHH 06yCJ10BJieH0 H3 B eCTH bIM H OnTHHeCKHMH CBOHCTBaMH KOM6HHaUHH 
HCTBepTbBOJlHOBOM nJiaCTHHKH H MCTaJlUHHeCKOrO 3epKajia. CeKUHOHHpOBaHHOe MeTaJIJIHHeCKOe 

3epKano 3 nojiHOCTbio OTpa^caeT nynKH 8, T.e. He nponcxoflHT noTepb CBeroBOH 3HeprnH, t. k. 
nonepenHbie pa3Mepbi CBerooTpaacaiomHx sjicmchtob Bbi6HpaK>TOi paBHbiMH h hcmhoto 
oojibuiee nonepenHbix pa3MepoB nyHKOB 8. CBeroBbie nynKH 9, HMeiomHe HHHeiiHyK) 
nojT5ipH3auHH3, nepneHAHKyjujpHyio iuiockocth pncyHKa, npoxoAHT nepe3 nojiHpH3yromee 
cpeacTBO 4 6e3 H3MeHeHRH coctohhpw nojiflpmauHH a hhtchchbhocth. TaKHM o6pa30M, b 
pe3yjibTaTe ^chctbhh nojinpH3aTopa 3HeprnH HenojiapH30BaHHoro csera 5 npaKTHHecKH 
nojiHOCTbio npeBpamaeTca b 3HeprHK) Bbixoflamux noimpHSOBaHHbix nyHKOB 7 h 9 c 

OflHHaKOBOH JIHHCHHOH nOJIflpH3aUHeH BblCOKOH CTeneHH. 

OnHcaHHbiMH npHMepaMH He orpaHHHHBaKrrcji apyrne b03mo>kh we BapnaHTbi 
KOHKpeTHoro BbjnonHeHHH npe^jiaraeivioro noJiapH3aTopa. 



<t>Opi\fyjia H306p6T£HHSI. 



rioji>ipH3aTop, BKjuoHaiomHH cpezicTBo ajih npeo6pa30BaHHH Bxozuimero 
HenojiHpM30BaHHoro CBera bo mhcwcctbo OAHHaKOBbix CBeroBbix nyHKOB, noji^proyiomee 
cpeACTBO pjin pa3flejieHH« HenojmpH30BaHHbix CBeroBbix nyMKOB Ha noji5ipii30BaHHbie 
npoxoAflinne h oTpa^ceHHbie CBeroBbie ny^KH, MMeiomne pa3JiHHHbie nojiapH3aijHH, 
cpe^CTBO ajih H3MeHeHra nojmpH3auHH nojiapH3aqHH OTpa^ceHHbix ot nojmpH3yiomero 
cpeziCTBa CBeroBbix rrynKOB h OTpaacaiomee cpeacTBO, HanpaBjunomee BbixonnmHe H3 
nojiHpH3aTopa CBeroBbie nyMKH no cymecTBeHHO oAHOMy h TOMy ace HanpaBjieHHio, 

OTJIHHaiOmHMOJ TeM, MTO OH BbinOJIHeH B BUJXC TIO KpaHHCH Mepe OAHOH TTJICHKH HJ1M 

njiacTHHbi, Ha3BaHHbie cpeacTBa HaHeceHbi Ha ee noBepxHOCTH, Ha3BaHHoe nojmpmyiomee 
cpe^CTBO BKjnoHaer no KpaiiHeH Mepe oahh AByjiynenpejiOMjunoiium cjioh, noBepxHOCTb 
KOToporo cymecTBeHHO nepneHAHKyjmpHa och CBeroBbix nyMKOB, cpeacTso jxsm H3MeHeHH5i 
noji^pH3auHH OTpaaceHHbix ot nojiflprayiomero cpeACTBa CBeTOBbix nyMKOB h OTpaxcaiomee 
cpeACTBO, HanpaBjmiomee BbixoAflmne H3 nojiapH3aTopa CBeTOBbie nyniai no cymecTBeHHO 
OAHOMy h TOMy xce HanpaBjieHMK), BbinojiHeHbi coBMemeHHbiMH h- co,aep>KaT 
ceKUHOHHpoBaHHoe MerajiJiHHecKoe 3epicajio, noBepxHOCTb KOToporo cymecTBeHHO 
nepneH^HKyjinpHa och CBeroBbix nyMKOB. 

Iloji5ipH3aTop no n.l, OTjinnaiomHHCfl TeM, mto nojmpH3yiomee cpeACTBO ajui pa3AejieHRH 
Henoji5ipH30BaHHbix CBeroBbix nyMKOB Ha nojiapH30BaHHbie npoxoAHiime h OTpaaceHHbie 
CBeroBbie nyHKH, BKjuonaioinee no KpaHHeii Mepe ojxww AByjiyHenpejioMjmiomHH cjioh, 
coAep^cHT no KpaHHeii Mepe oahh cjioh xojiecrepHHecKoro acHAicoro KpHcrajuia. 
Iloji^pH3aTop no n.2, OTjiHHaiomHHca TeM, hto no KpaHHeii Mepe oahh cjioh 
xojiecrepHHecKoro jkhakoto KpHcrajuia H3roTOBJieH H3 nojiMMepnoro xojiecrepHHecKoro 
>KHAKoro KpHcrajuia. 

Iloji5!pH3aTop no n.2, OTjinnaiomHHCfl TeM, hto no KpaHHeii Mepe oahh cjioh 
xojiecrepHHecKoro >KHAKoro Kpncrrajuia HMeeT no tojuuhhc rpaaHeHT mara 



xonecTepHHecKOH cnnpajin h, b pe3yjibTaTe, cneicrpajibHyK) uinpHHy nojiocw ceneKTHBHoro 
OTpa>KeHHfl CBera He MeHee 100 HaHOMerpOB. 

5. rioji5ipH3aTop no n.2, OTjiHHaK>mHHCfl TeM, hto nojmpH3yiomee cpeACTBO mm pa3jjejieHHfl 
HenojiapH30BaHHbix cseTOBbix nynKOB Ha nojiapH30BaHHbie npoxoAflmnn h OTpa>KeHHbiH 
cBeroBbie nyMKH, BKJHonaiomee no KpafiHefi Mepe oahh AByjiynenpejioMjunoiuHH cjioh, 
coziep^KHT no KpaiiHeM Mepe TpH cjioh xojiecrrepHHecKHx hchakhx KpHcrajuiOB, HMeiomnx 
nojiocw cejieKTHBHoro OTpa>KeHHfl CBera b Tpex pa3JiHHHbix cneicrpajibHbix AHana30Hax. 

6. nojmpn3aTop no n.l, OTjiHMaiomHHOi tcm, mto nojiHpH3yiomee cpeacTBO ajih pa3AejieHH*i 
HenojiHpH30BaHHbix CBeTOBbix nyHKOB Ha nojmpH30BaHHbie npoxoAfliUHH h OTpaaceHHbiH 
CBeTOBbie nyMKH, BKjnonaeT no KpaflHefi Mepe oahh AByjiynenpejiOMjunoinHH cjioh c 
nocroHHHbiMH no TOJimHHe cjio5! HanpaBjieHHflMH onTHnecKHx oceii, a nepeA 
ceKUHOHHpoBaHHbiM MerajuiHMecKHM 3epKajiOM pacnojiOHceHa HerBeprbBOJiHOBaa 
njiacTHHKa. 

7. nojwpH3aTOp no n.6, OTjinnaioiAHHCH tcm, hto no KpaHHefi Mepe o^hh 
AByjiynenpejiOMJiJuomHH cjioh aBjmeTca aHH30TponHO norjiomaiomHM h HMeer no KpanHeii 
Mepe oahh noKa3aTejib npejiOMjieHHH, B03pacTaK>mHH npn yBejiHneHHH ajihhm BOJiHbi 
nojinpH3yeMoro CBera no KpanHen Mepe b HeKOTopoM AHana30He H3 paGonnx ajihh bojih. 

8. IlojiHpH3aTop no n.l, OTjinnaiomnKcH tcm, hto cpeACTBO a™ npeo6pa30BaHH* BXOAnmero 
Henojmpn30BaHHoro CBeTa bo mho>kcctbo OAHHaKOBbix CBeroBbix nynKOB BbinojmeHO b 
BH^e CHcreMbi mhkpojihh3, 4>OKycHpyiomHx BbixoAHmne H3 hhx CBeroBbie nyMKH BHyrpb 
nojwpH3aTopa. 

9. E[ojiHpH3aTop no n.8, OTjiHHaiomHHCJi tcm, mto CHcreMa mhkpojihh3 BbinojiHeHa b bhac 

nOJIO>KHTeJlbHbIX UHJIHHApHHeCKHX MHKpOJIHH3, nOJIHOCTbK) nOKpblBaKHIJHX nOBepXHOCTb 

nojwpH3aTopa. 

10.11ojmpH3aTOp no n.l, OTjiHnaiomHHCfl TeM, mto cpeAcrso juix npeo6pa30BaHH*i BXOA*nnero 
Henoji5ipH30BaHHoro CBera bo mhohccctbo OAHHaKOBbrx CBeroBbix nyHKOB BbinojiHeHO b 
BHAe CHcreMbi MHKponpH3M, noJiHocrrbio noKpbiBaiomHx noBepxHOCTb nojinpH3aTopa 

1 l.IlojiflpH3aTop no n.l, OTJinnaiomHHCH TeM, hto oh BbinojmeH b bhac oahoh njieHKH hjih 
njiacTHHbi, Ha nepBOH noBepxHocra KOTopofi HaHeceHbi cncrreMa mhkpojihh3 h 
ceKUHOHnpoBaHHoe MeTajijinnecKoe 3epKajio, onTHnecKH coBMemeHHoe c Ha3BaHHOH 
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CHcrreMOH MHKpojiHH3, a Ha BTopofi noBepxHOCTH iuieHKH hjih njiacTHHbi HaHeceHO 
nojiHpH3yioinee cpeacTBO juvi aejieHHH HenojmpH30BaHHbix CBerosbix nyHKOB Ha 
nojinpH30BaHHbie npoxoaaiUHH h OTpa^ceHHbiK CBeroBbie nyHKH, BKjiiOHaiomee no KpafiHefi 
Mepe oahh cjioh xojiecTepHHecKoro ^ch^koto KpHcrajuia. 

12. noji5ipH3aTop no n.l, OTjiHHaiomHHCH TeM, hto oh BbinojiHeH b BHue oahoh ruieHKH hjih 
njiacxHHbi, Ha nepBofi noBepxHOCTH kotopoh HaHeceHbi cucreMa mhkpojihh3, 
ceKUHOHHpoBaHHoe MerajiJinnecKoe 3epKajio, onTnnecKH cobmciuchhoc c Ha3BaHHoii 
CHCTeMofi MHKpo,iHH3 h HeTBepTbBOJiHOBafl njiacTHHKa, a BTopofi noBepxHOCTH ruieHKH HJIH 
njiacTHHbi HaHeceHO nojiflpH3yiomee cpeacfBO flJi* pa3,nejieHHJi Henoji*pH30BaHHbix 
CBeTOBbix nyHKOB Ha nojmpH30BaHHbie npoxojunqHii h OTpaaceHHbiH CBeTOBbie nyHKH, 
BKjuoMaioinee no KpanHeii Mepe oahh AByjiynenpejiOMjmiomHH cjioh c nocTOHHHbiMH no 
TOJimHHe cjioh HanpasjieHHHMH orrrHnecKHx ocefl. 

13. rioji«pH3aTop no n.l, OTjinnaioiuHHCH TeM, mto oh BbinojmeH b BHjie oahoh ruieHKH hjih 
njiacTHHbi, Ha nepBofi noBepxHOCTH kotopoh HaHeceHO ceKUHOHHpoBaHHoe MeranjinnecKoe 
3epKajio ? a Ha BTopoii noBepxHOCTH njieHKH hjih njiacTHHbi HaHeceHbi nocjieaoBaTejibHo 
CHcrreMa MHKpojiHH3, onTHHecKH coBMemeHHaa c ceKUHHMH MerajuiHHecKoro 3epKajia, h 
nojiaprayiomee cpeACTBO ajih pa3^ejieHHH HenojmpH30BaHHbix CBeTOBbix nyHKOB Ha 
nojinpH30BaHHbie npoxoaamHH h OTpa>KeHHbin CBeroBbie nyHKH, BKjuonaiomee no KpaHHefi 
Mepe oahh cjioh xojiecTepHHecKoro >KHAKoro KpHcrajuia. 

14. riojwpH3aTop no n.l, OTjinnaiomHHCJi tcm, hto oh BbinojiHeH b BHzie o#hoh nueHKH hjih 
njiacTHHbi, Ha nepBOH noBepxHOCTH kotopoh HaHeceHO ceKUHOHHpoBaHHoe MeTajuiHHecKoe 
3epKajio h HeTBepTbBOJiHOBaa njiacTHHKa, a Ha BTopoii noBepxHOCTH njieHKH hjih njiacTHHbi 
HaHeceHbi nocjieaoBaTejibHO cncreMa mhkpojihh3, orrrHnecKH coBMemeHHaa c cckuhhmh 
MeTajuiHHecKoro 3epKajia, h nojmpH3yK>mee cpeacrrBO mm pa3,aejieHHfl HenojinpH30BaHHbix 
CBeTOBbix nyHKOB Ha nojiapH30BaHHbie npoxoAHmnii h OTpa^ceHHbiH CBeroBbie nyHKH, 
BKjiioHaioiutee no KpaHHefi Mepe oahh flByjiynenpejioMjiaioinHH cjioh c nocrroaHHbiMH no 
TOJimHHe cjio* HanpaBJieHHHMH onTHHecKHx ocefi. 

15. riojmpH3aTop no n.l, OTjiHHaK)mHHC* TeM, hto oh BbinojiHeH b bhjxq no KpaftHen Mepe AByx 
jiaMHHHpoBaHHbix njieHOK hjih njiacTHH, Ha BHeuiHen noBepxHOCTH nepBoii njieHKH hjih 
njiacTHHbi HaHeceHa nepBaa cncreMa mhkpojihh3, Ha BHyrpeHHeii noBepxHOCTH nepBOH hjih 




BTopofi njieHKH hjih ruiacTHHbi HaHeceHO ceKijHOHHpoBaHHoe MerajuiHMecKoe 3epKajio, a Ha 
BHeuiHeii noBepxHOCTM btopoh njieHKH hjih njiacrMHbi ^onojiHMTejibHO HaHeceHa BTopan 
CHcreMa MHKpojiHH3 3 onraHecKH coBMemeHHaa c ceicuHflMH MerajuiHHecKoro 3epKajia h c 
nepBOH CHcrreMOH MHKpojiHH3, h nojnipH3yiomee cpeflCTBO ^jw pa3flejieHHH 
Henoji^pH30BaHHbix CBerOBbix nynicoB Ha nojrapH30BaHHbie npoxo^HiUHH h OTpa^ceHHbifi 
CBeroBbie nynKH, KOTopoe BKniOHaer no KpaHHefi Mepe oahh cjioh xojiecTepHHecKoro 
^cHAKoro KpHcrajuia. 

16JToji^pH3aTOp no n.l, OTjiHnaiomHHCfl TeM, hto oh BbinojiHeH b BH^e no KpaiiHeH Mepe flByx 
jiaMHHHpoBaHHbix mieHOK hjih ruiacTHH, Ha BHeuiHen noBepxHOCTH nepBOH njieHKH hjih 
njiacTHHbi HaHeceHa nepBaa CHcrreMa mhkpojihh3, Ha BHyrpeHHeii noBepxHOCTM, nepBOH hjih 
btopoh njieHKH hjih njiacTHHbi HaHeceHbi ceKqHOHHpoBaHHoe MerajuiHHecKoe 3epKajio h 
MerBepTbBOJTHOBaH njiacTHHKa, Ha BHeuiHefi n o BepXH o cth btopoh njieHKH hjih njiacTHHbi 
AonojiHHTejibHO HaHeceHa BTopan CHcreMa mhkpojihh3, orroiHecKH coBMemeHHan c 
ceiojHflMH MerajuiHHecKoro 3epKajia h c nepBOH chctcmoh mhkpojihh3, h nojiHpH3yiomee 
cpe^CTBo JU151 pa3,uejieHH* HenojiapH30BaHHbix CBeroBbix nynKOB Ha nojiHpH30BaHHbie 
npoxoflnmHH h OTpaaceHHbiH CBeTOBbie nynKH, KOTopoe BKjifonaeT no KpaiiHeH Mepe o#hh 
flByjiynenpejiOMjiaioinHH cjioh c nocTOHHHbiMH no TOjimHHe cjioh HanpaBjieHHHMH 
orrrHHecKHx ocefi. 

1 7.riojmpH3aTop no n. 1, OTjinnaioinHHCH TeM, hto oh BbinojiHeH b BHfle flByx 
JiaMHHHpoBaHHbix iuieHOK hjih njiacraH, Ha BHeuiHeii noBepxHOCTH nepBOH njieHKH hjih 
njiacTHHbi HaHeceHa CHcreMa MHKponpH3M, Ha BHyrpeHHeH noBepxHOCTH nepBOH hjih 
btopoh njieHKH hjih njiacTHHbi HaHeceHO ceKqHOHHpoBaHHoe MeTajuinnecKoe 3epKajio, 
onranecKH coBMemeHHoe c chctcmoh MHKponpH3M, Ha BHeinHen noBepxHOCTH BTopofi 
njieHKH hjih njiacTHHbi HaHeceHO nojiflprayioinee cpeACTBO ww pa3,zjejieHHH 
HenojiapH30BaHHbix CBeroBbix nynKOB Ha nojmpH30BaHHbie npoxoAfliUHH h OTpaaceHHwii 
CBeTOBbie nyHKH, BKJHonaiomee no KpaHHen Mepe oahh cjioh xojiecTepHHecKoro >KH/jKoro 
KpncTajiJia. 

18.IToji5ipH3aTOp no n.l, OTjinnaiomHHCfl TeM, hto oh BbinojmeH b BH^e AByx 
JiaMHHHpoBaHHbix njieHOK hjih njiacTHH, Ha BHeiiiHen noBepxHOCTH nepBOH njieHKH hjih 
njiacTHHbi HaHeceHa CHcreMa MHKponpH3M, Ha BHyrpeHHeH noBepxHOCTH nepBOH njieHKH 
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hjih njiacTHHbi nocjie^oBaTejibHO HaHeceHbi ceKUHOHnpoBaHHoe MerajuiHHecKoe 3epKajio, 

OnTHHeCKH COBMemeHHOe C CHCTCMOH MHKpOnpH3M, H HeTBepTbBOJIHOBaH njiaCTHHKa, Ha 

BHeuiHefi noBepxHOCTH BTopow ruieHKH hjih njiacTHHbi HaHeceHO nojmpH3yioiuee cpeacTBO 
hjih pa3ACJieHHJi HenojiapH30BaHHbix CBeroBbix nyHKOB Ha nojiapH30BaHHbie npoxozinmnn h 
cnpaaceHHbiH CBeroBbie nyHKH, BKjiKmaiomee no KpaHHen Mepe o^hh 
^ByjiyMenpejipMjmiomHH cjioh c nocroaHHbiMH no TOJimHHe cjioh HanpaBjieHHAMH 
onTHHecKHx oceii. 

HCTOHHHKH HH<J)OpMaUHH, npHHHTbie BO BHHMaHHe npH COCTaBJI€HHH 335IBKH. 
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3. TlaTeHT Pocchhckoh <|)e,aepaqHH 2068573, kji. G02F 1/13, ony6jiHKOBaH 1996 

4. naTeHT CIIIA 5,566,367, kji. G 02 B 5/30, ony6ji. 1996 - npoToran 
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Pe<J)epaT 



M3o6pereHHe othochtc* k onTHKe, a hmchho k orrrHHecKHM nojmpH3aTopaM, KOTopbie 
Moryr 6biTb Mcnojib30BaHbi b >KHflKOKpHCTajuiHHeCKHx flHcnjienx, b tom nncjie npoeKUHOHHoro 
Tuna, b ocBerHTejibHOH annapaiype, b orrrnHecKOM npnGopocrpoeHHH 

npe^jiaraercH nojiapH3aTop, BKjHonaiomHH cpe^CTBO ajui npeo6pa30BaHHH BXOAHinero 
Henojiapw30BaHHOro CBera bo mho^ccctbo oflHHaKOBbix CBeroBbix nyHKOB, nojmpH3yK>mee 
cpeflCTBO jxjw pa3aejieHHH HenojmpH30BaHHbix CBeroBbix nyHKOB Ha nojmpH30BaHHbie 
npoxoAHmwe h oTpa^ceHHbie CBeroBbie nyHKH, HMeiomHe pa3JiHHHbie nojmpH3auHH, cpeacTBO 
zui* H3MeHeHH^ nojwpH3auHH nojiHpH3aqHH OTpa^ceHHbix ot noji«pH3yiomero cpezjCTBa 
CBGTOBbix nyHKOB h oTpa>KaK>mee cpe^CTBO, HanpaBjmiomee BbixoAHmne M3 noJiapn3aTopa 
CBeroBbie nyHKH no cymecrBeHHO o^HOMy h TOMy *ce HanpaBjiemuo, oTJiHnaiomHHCfl TeM, hto 
oh BbinojiHeH b Bnae no KpanHeii Mepe oahoh njieHKH hjih njiacrnHbi, Ha3BaHHbie cpeACTBa 
HaHeceHbi Ha ee noBepxHOcra, Ha3BaHHoe nojmpH3yioinee cpeacTBO BKjuonaeT no KpafiHen 
Mepe oahh flByjiynenpejioMJi^iomHH cjioh, noBepxHOCTb KOToporo cymecrBeHHO 
nepneHAHKyjwpHa och CBeroBbix nyHKOB, cpeACTBO ajih H3MeHeHH5i nojmpii3auHH 
OTp a>Ke h h bix ot noji»pH3yiomero cpe^CTsa CBeroBbix nyHKOB h OTpa>Kaioinee cpeacTBO, 
HanpaBjMiomee Bbixo^mne H3 nojiapraaTOpa CBeTOBbie nyHKH no cymecrBeHHO o^HOMy h 
TOMy ace HanpaBjieHHio, BbinojiHeHbi coBMemeHHbiMH h co^ep^caT ceKUHOHHpoBaHHoe 
MeTajuiHHecKoe 3epKajio, noBepxHOCTb KOToporo cymecTBeHHO nepneHAHKyjmpHa och 
CBCTOBbix nyHKOB, npn 3tom nojiapH3yK)mee cpe/jCTBO cojxcpyKwr no KpaHHefi Mepe o^hh cjioh 
xojiecTepHHecKoro >KH,zjKoro Kpncrajuia jih6o flByjiynenpejiOMjmioinHH cjioh c nocTOHHHWMH 
no TOJimHHe cjioa HanpaBjieHH5iMH onroHecKHx oceii. 

Pe3yjibTaTOM H3o6peTeHHfl 5iBjiHeTCH noBbiiueHHe crreneHH nojiapH3auHH BbixojiHmero 
H3 nojiHpH3aTopa CBera npn coxpaHeHHH BbicoKoro 3HeprerHHecKoro KoacJxJmuHeHTa 
npeo6pa30BaHH^ HenojrapH30BaHHoro CBera b nojmpH30BaHHbiH, a TaioKe ynpomeHHe 
KOHcrpyKUHH nojmpH3aTopa. 

17 3.n.^)-jibi, 9 hjiji. 
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